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DISPATCH OF * THE RAILWAY GAZETTE” 
OVERSEAS 

We would remind our readers that there are many 
overseas countries to which it is not permissible for private 
individuals to send printed journals and newspapers. THE 
RAILWAY GAZETTE possesses the necessary permit and 
machinery for such dispatch, and any reader desirous of 
wranging for copies to be delivered to an agent or corre- 
pondent overseas should place the order with us together 

ith the necessary delivery instructions. 

We would emphasise that copies addressed to places in 
Great Britain should not be re-directed to places overseas, 
as they are stopped under the provisions of Statutory 
Rules and Orders 1939, No. 1440 








TO CALLERS AND TELEPHONERS 
Consequent on the war and the blackout regulations, 
as an emergency measure to assist our staff in getting 
home before it is fully dark, our office hours (without a 
lunch interval) until Saturday, February 10, 1940, are: — 
Mondays to Fridays - 9 a.m. till 3.15 p.m. 
Saturdays - - - 9am. till 1 p.m. 








With the object of conserving paper by avotding the 
return of unsold copies, readers are advised in the interests 
of all concerned to place a regular order for THE RAILWAY 
GAZETTE either with their newsagent or direct with the 
Publisher 
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Mr. Raymond Carpmael 
HE retirement of Mr. Raymond Carpmael from the 
position of Chief Engineer of the Great Western 
Railway at the end of the year removes a popular figure 
from active railway service, but from our knowledge of 
Mr. Carpmael we have little doubt that the many insti- 
tutions outside the railway to which he devoted so much of 
his spare time will not be altogether deprived of his valu- 
able experience and advice. Apart from his associations 
in this country, Mr. Carpmael was well known in engin- 
eering circles abroad, particularly in France where he is 
a Member of the Société des Ingénieurs Civils. His early 
training, which took him as far afield as Germany and 
Mexico to supervise engineering works, doubtless gave him 
that broad outlook which all through his career has been 
an asset in enabling him to deal without any trace of 
insularity with all sections of his profession. It was prob- 
ably his sympathy with the men who actually bring to 
fruition the plans of the technical engineer that made Mr. 
Carpmael so keen an advocate of education, particularly 
among the lower grades of the railway service with whom 
his special popularity was largely due to his approach- 
ability and sympathy. For four years he was President of 
the Permanent Way Institution, and during his visit as a 
member of the Pacific Locomotive Committee to India, 
he was instrumental in founding the first section of the 
institution in that country. Biographical details pub- 
lished on page 847 give merely the bare bones of a career 
which has left its mark on British railway engineering. 
* * * * 


Industrial Psychology 

The nineteenth annual report of the National Institute of 
Industrial Psychology, just published, recalls that the 
institute was founded shortly after the last war, and it is 
hoped that the information accumulated and the experi- 
ence gained will be used to the full during the present 
emergency, when methods of efficiency in all branches of 
industry are of vital importance. At a time when there 
are perforce many changes in industries working under 
wartime conditions, and when workers are required to 
adapt themselves at short notice to new and unusual! tasks, 
the institute claims that its services should be more than 
ever welcome to employers and employed. The report 
describes briefly some of the problems with which the 
institute’s investigators are accustomed to deal. Apart 
from the technique of vocational guidance and the testing 
of school children, industrial selection and training, clerical 
and office organisation, studies of heating, ventilation, and 
lighting, have all fallen within their scope. Particularly 
good results are reported in simplifying methods of work 
and in devising training schemes for new employees. 
Industrial lectures and training courses increased during 
the year. There was a notable increase in the number of 
young men sent to the institute by firms employing or 
proposing to employ them, and this and other advisory 
services available to employers must continue to be most 
valuable, especially under present conditions. 

* * * * 


Assam-Bengal Railway Organisation 

The re-organisation of the traffic department of the 
Assam-Bengal Railway Company was mentioned by the 
Chairman (Mr. G. H. Ormerod) at the general meeting 
on December 5. He said that the re-organisation had 
come into operation during the year, the second stage 
being entered upon on January 9, when the functions of 
the running section of the Locomotive Department were 
transferred to the new Operating Department. It would 
be premature, he remarked, to make any comments on 
the results of this later development. Of the benefits of 
the establishment of the Commercial Department there 
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was no doubt. The Agent and General Manager reported 
that it was difficult to say how much of the increase in 
traffic in the southern section was due to the creation of 
that department, or how much was due to the head- 
quarters organisation, but that in the northern section of 
the line—the Assam Valley—the new organisation had 
resulted in increased earnings amounting to Rs. 73,000 
in tea traffic alone, and this figure should increase to 
Rs. 1,35,000 during the year 1939-40. The problem of 
motor competition was being given the most careful study 
by the Commercial Department which was, at present, 
experimenting with fares of 2 and 23 pies a mile on two 
branches. 
* * * * 


Overseas Railway Traffics 

A break in the upward rise of Central Argentine Railway 
traffics was shown in the 24th week of the current financial 
year, possibly due to rain. The Buenos Ayres Great 
Southern records a further gain of 151,000 pesos, however. 
Brazilian railway receipts in sterling have on the whole 
benefited from the improvement in exchange although 
receipts in currency are not so good as in the correspond- 
ing week of last year. The Entre Rios has a gain of 2,400 
pesos in the 24th week, but the Argentine North Eastern 
is 2,300 down. 


No.of Weekly Inc. or Aggregate Inc. or 

Week Traffics Decrease Trafhic Decrease 
Buenos Ayres & Pacific* 23rd 1,316 - 65 26,764 4 291 
Buenos Ayres Great Southern* 24th 2,353 + 151 947 
Buenos Ayres Western*® 24th 882 + 8 1,202 
Central Argentine* 24th 1,569 126 4,248 





rd 


£ £ £ 
Canadian Pacific 49th 664,800 + 78,000 28,174,600 + 1,525,600 


Bombay, Baroda & Central 
ndia = an ° ee 36th 301,725 


. 47,400 6,004,950 + 

* Traffic figures in thousands of pesos. 
Antofagasta Railway receipts in sterling have also bene- 
fited from improvement in the rates for remittances and the 
sterling decrease at the end of the 49th week was reduced 
to £54,970. 


* * * * 


Netherlands India State Railways in 1938 

The financial results of the railways in Netherlands 
India for the year 1938, showed that on the Java lines 
passenger receipts rose from f. 8,259,695 to f. 8,859,428, 
and accounted for 31 per cent. of the total receipts. Goods 
traffic fell off, however, and the surplus declined from 
f. 7,572,458 to f. 5,287,857. In South Sumatra the work- 
ing surplus fell to f. 903,392 from f. 1,136,034, but on the 
west coast lines there was an improvement, the surplus 
being f. 773,408 against f. 610,848 in 1937, chiefly attri- 
butable to increased coal traffic. There was a considerabl 
increase in the passengers carried on the Java lines, 
33,381,979 against 31,111,674 in 1937. Passenger-kilo- 
metres increased 5-28 per cent. Sugar forms the principal 
article of freight in Java, but the tonnage fell somewhat 
in 1938. The sugar industry has had many difficulties to 
contend with in the last few years. The railways have 
made great efforts to improve their services, introducing 
air-conditioning, better lighting, and streamlining. Light- 
ing was at one time far from good in many vehicles, the 
few trains then running at night not justifying the cost of 
better equipment. This, however, no longer obtains. 

* * * * 


The Swiss Railway Museum 

The Swiss Railway Museum, which was opened towards 
the end of 1916 and contains a number of interesting 
exhibits housed in a building in the Zurich goods station, 
has recently received some valuable additions to the moun- 
tain railway collection through members of the Riggenbach 
family, comprising plans, prints, and models, relating to the 
pioneer of rack railways in Europe, Nicholas Riggenbach, 
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This gifted man, like Joseph Trick, was a native of Geb- 
weiler, Alsace, and was born there in 1817, five rs 
after Trick. Both men later became close associates of 
Emil Kessler, of the Esslingen locomotive and mact 
works in Germany, from which many interesting 5 
of locomotive, including a number of the rail rack 
found their way to all parts of the world. Riggeni 
worked at first in Paris and went as a fitter to K 
ruhe, Baden, in 1839. He took part in the first trial] 

on the earliest Swiss line in 1847 and was for som: 
responsible for the locomotives on the Swiss Central k 
way. His first patent for rack rail construction 
obtained in 1863 and some seven years later his s\ 
was brought into practical use on the Rigi line. H« 

at Olten in Switzerland on July 25, 1899, at the age oi 


* * * * 


Track Distortion Experiments 

The use of longer rails, and particularly of long len 
of welded rails, has given great prominence to the qui 
tion of the resistance to deformation possessed by varioi 
types of permanent way construction. Numerous arti 
have appeared in the technical press containing elabor 
calculations on the subject. An article in Spoor- en 
Tramwegen for September 2, 1939, by Mr. J. F. Deenik 
gives particulars of tests made on 12 metre (39 ft. 4 in 
lengths of complete track of three types. The first two 
were standard Netherlands track with cast-iron sole plates 
one with sleepers set zig-zag, and the third a length of 
French track with the rails fixed to the sleepers direct 
with coach screws. The ends of each piece being effe: 
tively secured, power was applied sideways in the centre 
and various measurements taken. The best results were 
obtained with the Netherlands type track on zig-zag 
sleepers. 

* * * * 


Locomotives on Curves 

Much attention has been given during the last few 
years on the Continent to the scientific study of the 
behaviour of locomotives and vehicles under various con- 
ditions of track, weight, speed, and the results of the 
experiments which have been made, notably in France 
and Germany, have in not a few cases overthrown some 
preconceived ideas. Very ingenious measuring apparatus 
has been constructed for this purpose, an example of 
which, together with its recorded results, was described 
in our issue of December 1. In the Revue Générale des 
Chemins de fer for February, 1939, Monsieur Lanos, a 
former officer of the French Eastern Railway, describes 
some remarkable experiments made on that line to inves- 
tigate the nosing action of locqgmotives on curves. Sharp 
edged rings, attached to the wheels in different planes, 
registered on zinc sheet strips carried on flexible supports 
alongside the track, the rings being inked by pads in 
various colours. The article discusses, with the aid of 
mathematical analysis, the effects of superelevation, track 
irregularity, tyre form and thickness, and the influence of 
the tender. One of the author’s conclusions is the import- 
ance of close accuracy in the maintenance of curve 
alignment and superelevation. 

* * * * 

Locomotive Inspection in America 

A report presented at the annual meeting at Chicago last 
October of the Master Boiler Makers’ Association, on the 
work of the American Bureau of Locomotive Inspection, 
by the Chief Inspector, Mr. J. M. Hall, provides some 
interesting information regarding the status and objects 
of the bureau. The necessity for the Boiler Inspection 
Law in the U.S.A. was brought about by the general prac- 
tice of the railways of subordinating the carrying out of 








WV 





XUM 


December 29, 1939 


| repairs to the requirements of convenience. Prac- 
all the large railways had inspection and repair 
but these were generally considered to be merely 
expressions of desirable practice, and little if any attempt 
nade to apply substantial repairs if inconvenience 
and delay were caused thereby. As a consequence of this 
policy ineffective or temporary repairs were often applied, 
or locomotives having known defects were kept in service 
\ failures occurred, many of which resulted in 
deaths or injuries. During the first year of operation of 
the law there were three boiler shell explosions in which 
27 persons were killed and 41 injured, and 94 crown-plate 

firebox failures resulting in 59 deaths and 168 cases 
of injury; the number of engines ordered out of service 
by the inspectors for necessary repaiys was 3,377, and 
3,591 boilers had to be strengthened. In 1938 crown-plate 
a firebox failures had been reduced to five cases, 

ving the death of five persons and injuries to 
tnree. 


* * * * 


Un Tour de Force 


{mong the methods of alleviating the tedium of 
enforced waits for train connections—all too frequent and 
ull too long at present—is a machine known as a strength 
meter, upon an example of which we chanced recently at 
. small station. Briefly, by application of a simple ten- 
sile force and a penny, the traveller is given an indication 
of his strength. A list printed on the machine showed 
that athletes were rated highest at 500 units, aviators 
second with 495, and engine drivers third with 490. Pass- 
ing engine drivers and aviators had obviously given full 
play to their knowledge of leverage, for the wall below the 
machine was covered with nail marks. Although solicitors 
were on the list with the unexpectedly low value of 300 
units, and butchers with the unexpectedly low value of 
380, the strength of the journalist was apparently beneath 
notice. However, to set up a record for the profession, 
we inserted our coin and grasped the bar. We did not 
succeed in pulling this barometer of strength off the wall, 
but modesty forbids us to say just what pull we did 
register. Suffice it that, by methods into which we need 
not enter here, our coin was returned to us. Only the 
whistle announcing the departure of the semi-express pre- 
vented us from endeavouring to enrich ourselves by 
gaining the coins of previous budding Sandows. 


* * * * 


More Standardisation 

A few days ago the carriage in which we were travelling 
happened to pull up opposite a station bookstall, and we 
were surprised to observe that the official behind the 
counter was apparently the one from whom we had pur- 
chased our morning paper some twenty miles away. 
Bookstall managers, resourceful as they are known to be, 
presumably do not number among their powers that of 
flitting from stall to stall, so we were bound to conclude 
that we had been deceived by an external likeness. 
Indeed, on thinking the matter over, we can recall at least 
three such men who are as good as interchangeable. All 
have a hint of the academic in their appearance; all wear 
their hats at the post of duty as if they were insignia like 
the schoolmaster’s mortarboard; and all possess the eye 
of the Ancient Mariner to transfix the wretch who tries to 
read a periodical on their counters without buying it. 
The ensemble is not unpleasing, and we regard the 
uniformity as a sturdy male reply to the rampant indi- 
vidualism flourishing in the platform tobacco kiosks which 
are often the bookstall’s neighbours. 
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1939 in Retrospect 


INCE September 1, the Minister of Transport has exer- 
cised control of the four British main-line railways 
(G.W.R., L.M.S.R., L.N.E.R., and S.R.), the London 
Passenger Transport Board (including its road services), 
and the following minor railway companies:—East Kent 
Light Railways Company, Kent & East Sussex Light Rail- 
way Company, Kings Lynn Docks & Railway Company, 
Mersey Railway Company, and Shropshire & Montgomery- 
shire Light Railway Company. The step was taken before 
the declaration of war between Great Britain and Germany 
on September 3, under Regulation No. 69 of the Defence 
Regulations issued in pursuance of the Emergency Powers 
(Defence) Act, 1939, which received the Royal Assent on 
August 24, 1939. As in 1914, when an Order in Council 
of August 4, issued under Section 16 of the Regulation of 
the Forces Act, 1871, empowered the President of the 
Board of Trade to assume control of the railways, a com- 
mittee was appointed to act as the agent of the Minister 
for the purpose of giving directions under the Order. This 
Railway Executive Committee consisted at first of Sir 
Ralph Wedgwood (formerly Chief General Manager, 
L.N.E.R.) as Chairman, and Sir James Milne (General 
Manager, G.W.R.), Mr. C. H. Newton (Chief General 
Manager, L.N.E.R.), Mr. Frank Pick (Vice-Chairman, 
London Transport), Mr. Gilbert S. Szlumper (General 
Manager, Southern Railway), and Sir William V. Wood 
(Vice-President, L.M.S.R.), with Mr. G. Cole Deacon 
(Secretary of the Railway Companies’ Association) as 
Secretary. On September 25, however, Mr. Szlumper 
was appointed Director-General of Transportation & Move- 
ments at the War Office, and his place on the Executive 
Committee was taken by Mr. E. J. Missenden, who at the 
same time became General Manager of the Southern Rail- 
way (during Mr. Szlumper’s absence) as well as retaining 
his office as Traffic Manager. The present Executive Com- 
mittee has wider responsibilities than its predecessor of 
1914, in that all the London Transport rail and road ser- 
vices now come within its purview, whereas in the last 
war London tubes, buses and trams were unaffected. 

Train services were first affected by crisis conditions on 
September 1, when the requirements of evacuation neces- 
sitated some curtailment of main-line expresses and reduc- 
tions on suburban routes between certain hours. In the 
next week there was a fairly complete return to normal on 
the L.N.E.R., L.M.S.R., and S.R., apart from the cancel- 
lation of high-speed luxury trains; the G.W.R. continued 
its evacuation service. On September 11 special spartan 
war-time schedules (prepared in expectation of early busi- 
ness disorganisation through air raids) were introduced by 
the L.N.E.R., L.M.S.R., and S.R.; these were improved 
somewhat in succeeding weeks. The G.W.R. began its 
war schedules on September 25, and was the first railway 
io issue a public timetable. 

In the early part of the year the main-line railway com- 
panies were preoccupied with an impending crisis in their 
own affairs. Competition from road transport in con- 
ditions that were regarded as unfair to the railways 
inspired the launching in November, 1938, of a great rail- 
way publicity campaign appealing for a ‘‘ square deal.’’ 
At the same time a memorandum was submitted by the 
railways to the Minister of Transport proposing the repeal 
of the statutory regulations under which merchandise 
traffic is handled by the railways. The cardinal point 
was the urgency that the railways should have the freedom 
to charge suitable and appropriate rates for the goods they 
were liable to convey as common carriers, instead of being 
bound by a cumbersome system for the classification of 
merchandise which originated for the protection of traders 
over 100 years ago, when the railways were establishing 
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what was, in effect, a monopoly. Concurrently with the 
negotiations with the Minister of Transport, the railways 
stated their case to the public through a nation-wide pub- 
licity campaign conducted in the press and by means of 
posters, handbills, and many other forms of printed propa- 
ganda on railway premises. Two million copies were dis- 
tributed of a free booklet entitled ‘‘ Clear the Lines,”’ 
in which the difficulties under which the railways laboured 
were explained in popular language. Proposals from the 
railways and other transport interests were heard by a 
special committee of the Transport Advisory Council set 
up on December 15, 1938, which in due course submitted 
a report on the position to the Minister of Transport. 

This report was presented to the Minister on April 4, 
1939, and published on May 19. It conceded the desir- 
ability of repealing the existing statutory control of rail- 
way rates, but recommended in the interests of traders that 
they should have the right of appeal to the Railway Rates 
Tribunal if the rates fixed by the companies themselves 
were not considered reasonable. Rate adjustments, it 
was recommended, should be the subject of discussion 
between representatives of the railways, and of trade and 
industry, at regular voluntary meetings. The report also 
approved the steps already taken by the railways and road 
interests to make voluntary agreements between themselves 
on rates for the transport of goods, either in general or in 
particular cases. For this purpose a Road & Rail Central 
Conference was set up and first met on April 12, 1939. It 
created 12 regional committees, all of which were in opera- 
tion by August 1. The general opinion on the report and 
its recommendations was that it went further towards a 
general co-ordination of transport than had been contem- 
plated by the railways in formulating their appeal, and 
that legislation of a novel kind would be necessary to 
implement it. A further publicity campaign urging the 
importance of swift government action to put the pro- 
posals into effect was begun by the railways in the press 
after publication of the report, but the rapidly deteriorat- 
ing international situation naturally deferred any such 
action. 

While the ‘‘ square deal ’’ campaign was inspired by 
declining freight traffic, the railways were also concerned 
for their revenue from passenger fares in the London sub- 
urban area. The four main lines and the London Pas- 
senger Transport Board therefore appealed to the Railway 
Rates Tribunal for its sanction to a 5 per cent. increase 
in passenger fares in the area concerned. The tribunal 
began to consider the appeal and the objections raised 
against it on March 20, 1939, and on May 24 issued a 
written judgment granting without reservation the applica- 
tion of the companies and the board. The revised fares 
came into force on June 11. As far as London Transport 
was concerned, the increases affected sections jointly 
owned by the board and the main-line companies, and 
certain parts of main-line routes over which the board’s 
trains operate. In some cases the revision actually 
involved the lowering of fares owing to the removal of 
some anomalies in charging. 

In January the London Midland & Scottish Railway 
sent one of its Coronation Scot train sets and streamlined 
locomotive to the U.S.A. for exhibition at the New York 
World’s Fair. The vehicles were one of three sets being 
constructed at Derby for the Coronation Scot service, dif- 
fering in certain mechanical and decorative features from 
the coaches with which the train was placed in service in 
1937. Engine and carriages were painted L.M.S.R. red 
with gold lines, instead of the blue and silver finish at 
first adopted. A first class sleeping car was also included 
in the exhibition train, although not a part of the ordinary 
Coronation Scot formation. On arrival in the U.S.A., the 
train ran under its own power from Baltimore to Chicago 
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and New York, calling at many American cities en route. 
In view of the outbreak of war, the train has been stored 
at Baltimore. 

The first day of 1939 saw the conversion to electric 
working of another section of the Southern Rail 
namely, the lines from Virginia Water to Reading, Ascot 
to Ash Vale junction, Frimley junction to Pirbright c- 
tion, and Guildford to Aldershot North junction—43 1 
miles in all. By this scheme an increase of about 80 per 
cent. in service frequency was attained at the stations 
cerned, and journey times from London were reduc« 
some ten minutes. Another big electrification scheme 
inaugurated by the Southern Railway on July 2, 
electric working was extended from Swanley junction 
Gillingham, from Otford junction to Maidstone East, f 
Gravesend to Rochester, and from Strood to Maidst 
totalling 53 route-miles. Considerable improvements w 
effected in the speed and frequency of service to M 
stone, Chatham, and other Medway towns. In addition t 
these conversions to electric traction of lines previou 
steam operated, the Southern Railway on May 28 opened 
a further portion of its newly-built electric line from M 
spur Park to Chessington, which had been opened as far as 
Tolworth in 1938 and was extended to Chessington South 
on the date above mentioned. In 1939, also, there was 
completed the first of the new works undertaken und 
the London area £45 million new works programme o 
London Transport, the L.N.E.R., and the G.W.R. This 
was the extension of the Northern Line in tube from Arch 
way station (formerly named Highgate) to East Finchle 
on the L.N.E.R.; the first public passenger trains ran on 
this section on July 3. This is part of the North London 
section of the scheme, undertaken jointly by the L.N.E.R 
and London Transport, which will eventually permit 
through running of electric trains between the Northern 
Line tube of London Transport and the L.N.E.R. branches 
to Edgware and New Barnet. The new tube link between 
Baker Street and Finchley Road was brought into service 
on November 20, enabling Bakerloo Line trains to be pro 
jected to Stanmore. 

As from June 25, 1939, working at the Victoria ter- 
minus of the Southern Railway has been controlled entirely 
by colour-light signals and electrically-operated points. 
A 225-lever all-electric frame was installed in a new 
signal box at the Central Section side of the station, and 
operates 90 pairs of points and 145 signals, concentrating 
the work formerly performed in three mechanical boxes. 
On the Eastern side of the station points and semaphore 
signals worked by electricity already existed, and much 
of the existing equipment could be modified to suit the new 
conditions. Another important safety development 
occurred in Scotland, when on August 13 some sets of 
automatic train control apparatus were brought into use 
on the Edinburgh—Glasgow (via Falkirk) main line of 
the L.N.E.R. They had been installed in consequence of 
recommendations contained in the Ministry of Transport 
report on the accident at Castlecary on December 10, 1937, 
and the whole of the Edinburgh—Glasgow route is being 
so equipped. The equipment is of the Hudd magnetic- 
inductive type, already adopted on the L.M.S.R. between 
London and Shoeburyness. 

At the beginning of the year claims for shorter hours 
and improvements in rates of pay and conditions of ser- 
vice were submitted by the three railway trade unions to 
the Railway Staff National Tribunal, which heard the 
applications on January 24-31. The claims of the Asso- 
ciated Society of Locomotive Engineers & Firemen, and 
the Railway Clerks’ Association were rejected in their 
entirety, but two awards were made in favour of the 
National Union of Railwaymen. This union’s foremost 
claim, for a minimum weekly wage of 50s. for all adult 
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liation grade workers, was not conceded, but the 


{ 

. al agreed to a minimum of three instead of two 
hours’ payment at the Sunday rate for each time of sign- 
ing on duty on Sundays (the union had claimed four 
hours’ payment); and made some adjustments regarding 
the spreading over of hours of work. The findings of the 
tribunal were embodied in its Decision No. 5, which was 
rejected by the A.S.L.E.F. and the N.U.R., both unions 


eciding to continue their previous demands, although the 
N.U.R. now concentrated upon the 50s. minimum. The 
Railway Clerks’ Association accepted the decision, but 
supported the N.U.R. claim. As the railway companies 
declined its demands, the A.S.L.E.F. decided to call a 
strike of its members at midnight on August 26, but this 
was called off on account of the gravity by that date of 
the international situation. The claims of the A.S.L.E.F. 
and the N.U.R., together with a claim of the Railway 
Clerks’ Association regarding payment for night work and 
free nights in the course of continuous night duty, were 
then referred to the Railway Staff National Tribunal, 
which began its hearing on September 19 and continued it 
on September 20. In the meanwhile, on July 28, the 
veneral managers of the four main-line railway companies 
informed the three railway trade unions that they had 
decided to increase the minimum rate of pay for adult 
male conciliation staff from 43s. to 45s. a week as from 
the beginning of the first full pay period after July 29. 
[he findings of the tribunal (Decision No. 6) were given 
on October 18. They did not concede any claim in full, 
with the exception of that of the Railway Clerks’ Associa- 
tion, and all were unanimous except those relating to the 
50s. minimum wage claim of the N.U.R. In this case a 
majority finding (of the Chairman, Sir Arthur Salter, 
and the late Mr. H. J. May) recommended a minimum 
weekly rate for men of 50s. in London, 48s. in industrial 
areas, and 47s. in rural areas; and for women 38s. in 
London, 36s. 6d. in industrial areas, and 35s. in rural 
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areas. To locomotive men the tribunal unanimously 
awarded an increase of a shilling a day in the minimum 
rate of drivers and motormen, making it 13s. a day. It 
also made important alterations in the minimum pay- 
ments for Sunday duty performed by conciliation grades 
and salaried staff. The majority findings and the unani- 
mous findings have now been accepted by the railway com- 
panies and by all three trade unions. It is estimated that 
their acceptance will, with other consequential increase, 
involve an addition of £1,000,000 a year to the salaries 
and wages bill of the companies. The new rates apply as 
from the first full pay period after October 28. 

Ever since the crisis of September, 1938, the railways 
had been carrying on with the emergency measures then 
instituted, and to assist in the essential protective works 
a loan of £4,000,000 was voted by the Government. 
Apart from strengthening of buildings and other property 
at vital points, colour-light signals have been hooded to 
obscure them from aircraft flying overhead, and locomo- 
tives are provided with tarpaulins to blackout the glare 
from the fire. Staff on ali systems have been trained in 
A.R.P. measures, and on the L.M.S.R. and Southern 
Railway special trains were equipped as travelling schools 
to tour the two systems. All four railways are providing 
ambulance trains and arranging special timetables for their 
operation. To ensure an adequate supply of locomotives 
in an emergency, types that would normally have been 
broken up on completion of their actuarial life have, on 
withdrawal from traffic, been preserved. Vast transport 
enterprises undertaken by the railways have been the dis- 
tribution of steel shelters and components for their erec- 
tion, the evacuation of vulnerable areas, and transport of 
troops and their equipment to the ports of embarkation. 
Subsequent events are too recent to need recapitulation, 
and the pictorial retrospect at pages 833 to 846 should 
assist in recalling to mind some further outstanding events 
of a notable year. 








Letter to the Editor 


(The Editor is not responsible for the opinions of correspondents) 


The Old Hereford Tramroad 


High Street, Eardisley, 
December 17 
To THE EpDITOR oF THE RaILWay GAZETTE 
Sir,—In your issue of August 11 last you published a 
letter from me about some permanent way finds which have 
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resulted from my efforts in unearthing details of the old 
tramroads between Abergavenny and Hereford. You also 
reproduced a photograph of a stone sleeper having a spade- 
shaped indentation which I was then unable to explain with 
certainty. In collaboration with Mr. E. H. Morris, I have 
now been fortunate enough to find in a stream under the 
tramroad the nearly perfect cast-iron tie sleeper and chairs, 
cast in one piece, of which 1 enclose a photograph. The 
accompanying dimensioned drawings (prepared by Mr. 
Morris) show that the chair of the tie plate corresponds with 
the indentation in the stone sleeper block. 

This tramroad was formed under the Hereford Railway Act 
of 1826 and was therefore comparatively late for tramroad 
or plateway construction. Unlike the practice with earlier 
lines, the stone sleepers were not drilled, and, as I men- 
tioned before, ballast consisting of fine sand and gravel from 
the banks of the River Wye was used. 

Yours faithfully, 
FRANCIS B. ELLISON, CAPT., 


Architect and Surveyor 
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PUBLICATIONS RECEIVED 


A Handbook of Home- Grown 
Timbers, and a Handbook of Empire 
Timbers. London: H.M. Stationery 
Office, W.C.2. Price: 2s. net for the 
first volume and 3s. 6d. net for the 
second volume.—One of the specialised 
avenues of railway working, particularly 
in this country, is the study of woods 
for rolling stock, sleepers, and miscel- 


laneous purposes—and handy sum- 
maries of the types, properties and 
treatments of British and Empire 


timbers, such as those compiled by the 
Department of Scientific and Industrial 
Research for inclusion in these two 
volumes, will not come amiss. The first 
book covers 26 hardwoods and 9 soft- 
woods, and the Empire book 79 hard- 


volume there is a preliminary section 
covering the strength properties of 
timber in general, and giving atten- 
tion to the relative energy-absorbing 
qualities. 


Firthag Steel.—Two attractively 
produced leaflets have recently been 
issued by Thos. Firth & John Brown 
Limited, of Sheffield, describing Firthag 
steel, a medium carbon chromium- 
manganese steel originally made by the 
firm for parts of agricultural machinery. 
It solves the problem of a steel which 
will give better results than a straight 
carbon steel and yet not be so expensive 
as a nickel or a nickel-chrome steel. 
The use of this steel is spreading to the 
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Lighting Fittings.—Modern 
ment for general and local ligh 
industrial purposes is describ 
priced in an 80-page book (F.4 
10th edition) issued by the 
Electric Co. Ltd., of Magnet 
Kingsway, London, W.C.2. 


Earth Testing.—Another E 
& Vignoles booklet, No. 
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woods and 17 soft woods. In each makers of machine tools, textile in use, and practical testing points. 
THE SCRA tion in Japan that he was decor 
P HEAP with a medal by the Emperor. After 
extensive travelling about the | 
HORSE TRACTION AT WICKLOW erally pathetic appearance touched he was put on a ship sailing to N 
Che Daily Express of March 11, 1867, the men’s hearts and they decided to York and on arrival there he sou 
announced “ It is understood that the adopt him. Naturally the dog grew out a west-bound mail car and set t 
inconvenient plan of horsing passengers deeply attached to the men and he for Tacoma, Wash., having completed 
on the Dublin & Wicklow Railway from took a great interest in their work, the journey round the world in 132 
Wicklow Junction to that town is to be particularly in the sacks of mail. Often days. At a dog show in San Franci 


abandoned, the train passing into the 
station and out again as of old.”’ Inthe 
Trish Times of April 2, 1867, it is stated 
“For the future, until further notice, 
all trains to and from Wicklow will be 
driven right into Wicklow station. and 
not shunted by horses as formerlv.”’ 


* * * 


It is possible to create, haphazard 
any kind of public office, without bother 
ing in the least about what its duties 
are going to be or having any idea what 
to do with it. Or, again, an admitted 
sinecure may be created. But after a 
time the office in question will be send- 
ing and receiving letters, keeping regis- 
ters, and piling up files. It comes alive, 


prospers, and keeps everyone in its 
neighbourhood busy. In a year it 
becomes indispensable. Such is the 


characteristic and sublime spirit of 
bureaucracy, which is eminently creative 
and endowed with a great deal of vi- 
tality Give me a sheet of paper, it 
says, and I’ll soon make whole archives 


for you.—From “ Spaniards’ Way,’’ by 
Vittorio G. Rosst. 
~ * * 
Dogs which collect for railway 
charities are well known in England 


and many delightful stories have been 
told of canine attachment to _ par- 
ticular railway stations and fondness 
for railway travel. The United States 
of America, however, claims the dis- 
tinction of the most travelled dog in the 
world for one Owney. This little animal 
crept into a post office at Albany, 
N.Y., one bitterly cold winter’s night, 
and as the clerks were busy and did 
not notice him, he found some sacks 
and curling up on them went to sleep. 
Next morning his pleading eyes and 


he accompanied these to one of the 
stations. Later he travelled about 
with the sacks and people hearing of his 
trips used to attach a label to his collar 
to show how far he had travelled. In 
time the weight became uncomfortable 





Owney was given a silver medal as th 
most widely-travelled dog in the wor! 
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and a special harness was made for post office. Owney’s body was stuffed 
him to carry these relics in comfort. and may be seen in the Smithsonian 
As time went on he widened his field Museum at Washington, complete with 
sufficiently to board a ship bound for the tags, labels, and harness he wore 
Japan. Owney attracted so much atten- so proudly in life 
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Reproduction of a coloured Christmas card issued by the Chief Goods 
Manager’s Office of the Great Northern Railway exactly 40 years ago 
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OVERSEAS RAILWAY AFFAIRS 


(From our special correspondents) 


ARGENTINA 
N.. Fusion of C.A.R. and B.A.P.R. 


rumours of a possible fusion or 

ing agreement between the Central 

itine and the Buenos Ayres Pacific 

( anies have been dispelled in state- 

; to the press by the respective 

ral managers, Mr. D. M. MacRae 

‘ Mr. M. F. Ryan, on their return to 
Buenos Aires from Europe. 

\ir. MacRae said that the feasibility 
xtending co-operation between the 
companies had been exhaustively 
mined in London recently, and an 

angement had been come to con- 

ning the specific directions (mainly 
the operating side) in which it could 
developed. The difficulties in the 
of a more comprehensive scheme 
re (a) geographical—the ramifica- 
ions of the two systems being entirely 
vergent—and (b) the dissimilarity in 
nature of traffics. It was con- 
sidered that whilst existing conditions 
prevailed the two _ railways’ should 
remain under separate managements, 
but with such co-operation as would 
improve methods of working or achieve 
economies. 

Mr. Ryan confirmed the decision of 
the boards that there was nothing to be 
gained by combining the two adminis- 
trations, though the existing co-opera- 
tion should be continued, so that each 
railway would benefit from the full 

brain power ’”’ of the other; any new 
operating methods, for example, de- 
vised by the one administration would 
be automatically passed on to the other. 
[he question of overlapping had already 
been dealt with by close working at 
junction points such as Junin and Villa 
Maria. 

Mr. Ryan referred to the probable 
effect of the war on the Argentine rail- 
ways, in making it difficult to obtain 


materials and equipment from the 


United Kingdom, in which case they 
would have to seek other sources of 
supply. There was, however, no 


question of British export trade being 
ignored. 

Turning to the subject of exchange, 
Mr. Ryan said that if, because of the 
depreciation of the pound, the railways 
secured a favourable rate of exchange 
from the Argentine Government, they 
outside the zone of wage 
deductions. In conclusion, Mr. Ryan 
stated that, in view of the situation 
created by the war, the Government was 
exempting the companies from carry- 
ing out any new works except those 
strictly essential, a relief for which the 
railways were most grateful. 


might get 


Transfer of Transandine Railway 


The final formalities in connection 
with the purchase by the Argentine 
Government of the Transandine Kail- 


way were concluded at Mendoza in 


October, and the line was finally in- 
corporated in the State Railway system. 


Priority for Fuel Transport 


A memorandum from the National 
Railway Board to the Ministry of Pub- 
lic Works says that the possible scarcity 
of imported fuel because of the war 
necessitates the development of the 
country’s natural resources of coal, wood 
and oil. In this connection the railways 
and other public services are to have 
preferential treatment for the transpor- 
tation of their fuel. 


Decrease in Grain Sowings 

The second estimate, issued by the 
Ministry of Agriculture, of the area sown 
with cereals and linseed this year 
indicates a decrease of 739,000 hectares 
(1,847,000 acres) or 5-19 per cent., as 
compared with last year. The figures 
relating to the four principal crops are 
as follow :— 


Hectares Acres 


Wheat. . 7,200,000 18,000,000 
Linseed 3,100,000 7,750,000 
Oats 1,400,000 3,500,000 
Barley. . 900,000 2,250,000 


Exceptionally heavy rain fell in the 
first fortnight of October, especially in 
the Provinces of Buenos Aires, Santa 
Fe, and Cordoba, resulting in damage 
to the growing crops. The railways for- 
tunately escaped serious damage. 


Reduced Sugar Freights 

The State Railways administration 
has been authorised by the Government 
to quote specially reduced tariffs for the 
transport of sugar for export over 
various sections of its system in order 
to facilitate the marketing of the large 
surplus stocks remaining over from the 
1938-39 harvest. The new tariffs are 
designed to favour the sugar factories 
situated in the Provinces of Tucuman, 
Salta, and Jujuy, served by the Central 
North Argentine and Cordoba Central 
Railways. 

Engineering and other Meetings 

At a meeting of the Buenos Aires 
Association of the Institution of Civil 
Engineers on October 26, Mr. E. Pil- 
ditch lectured on damage caused by 
floods of the River Mendoza, and the 
re-survey of the Argentine Transandine 
Railway. After sketching the history of 
the railway from 1874, when the first 
contract was signed, to 1910, when 
through traffic between Argentina and 
Chile was inaugurated, the lecturer 
described the damage done by the floods 
of January, 1934, and the efforts made 
to discover the source of the unprece- 
dented avalanche of water. This prob- 
lem was of vital importance not only to 
the railway but also to the Irrigation 
Department, to provincial authorities 
and to the electric light and power com- 
pany, whose hydro-electric generating 
plant at Cacheuta had been seriously 
damaged and put out of operation. 
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A paper on “ National Aspects of 
Transport ’’’ was read by Mr. G. F 
Bilbrough to the Argentine and River 
Plate Centre of the Institute of Trans- 


port on October 27. 


NICARAGUA 


Railways Nationalised 

The National Railways of the Re- 
public of Nicaragua, under a Presiden- 
tial Order of November 7, are to be 
completely nationalised. The system was 
originally controlled by an American 
undertaking, incorporated in the State 
of Maine in 1912, 51 per cent. of the 
stock of which was owned in New York 
and the remainder by the Nicaraguan 
Government. For some time past the 
whole of the stock has been owned by 
the Government, and the directorate 
was moved to Nicaragua two years ago. 
Under the new order the company will 
disappear and the railways will be 
completely nationalised. 


UNITED STATES 


New Delaware & Hudson Coaches 


The Delaware & Hudson Railroad 
recently received a number of new light- 
weight, streamlined and air-conditioned 
passenger coaches intended for service 
on the Laurentian fast, daylight train 
between Montreal and New York. The 
new coaches seat 76 passengers in greater 
comfort than hitherto. They are of 
all-welded construction, insulated against 
noise, and with double windows and de- 
hydrated units to prevent fogging. The 
cars are equipped with reclining and 
rotating seats. 


WESTERN AUSTRALIA 


Freight Rate Increases 


In order to offset the heavy increase 
in expenditure [recorded in our issue of 
November 10—Ep., F.G.| due to basic 
wage increases, improved conditions 
granted by the new industrial awards of 
the State Arbitration Court, and higher 
cost of fuel, ‘‘ Miscellaneous ’’ and most 
“C”’ class freight rates were raised by 
10 per cent. from October 1. These 
increases are expected to yield additional 
sums of £25,000 and £12,000 a year, 
respectively. With other sources of in- 
creased revenues, the total increase in 
receipts is expected to be about £50,000 
per annum. 

The net financial results for the first 
quarter of the current fiscal year show 
an improvement of £28,000 over the 
corresponding period in the last year. 
Earnings were up by £29,000 and ex- 
penditure—due to economies noted 
below—was {£5,000 lower, but an in- 
crease in the interest charges more 
than absorbed the saving in expen- 
diture. 

Economies are being effected by a cur- 
tailment of passenger train services, 
particularly on Sundays, but no reduc- 
tion of staff has been made, as this 
would only cause unemployment at the 
expense of the State. Vacancies due to 








































































































832 


retirements and deaths have, however, 
not been filled to date, rearrangements 
of duties making this possible. 

At present revenue prospects are 
bright for the next few months, and 
additional traffic, coupled with a strict 
watch on expenditure and the effect of 
the freight increases operating from 
October 1, should result in a continua- 
tion of the improvement shown for the 
first three months ofthe year. The war, 
however, now makes it impossible to 
forecast future results with accuracy. 


DENMARK 


Memorial to Railwaymen 

On October 29 a memorial was un- 
veiled in Fredericia to commemorate 
all servants of the State Railways and 
their constituent companies, who have 
met their deaths in the course of duty. 
The memorial comprises a central stone 
monument flanked by two smaller 
stones, the whole being again sur- 
rounded by many smaller gravestones 
arranged in a small grove. The smaller 
stones bear the names of each of the 
385 railway servants who have lost 
their lives during the present century. 


The two stones flanking the central 
monument commemorate, respec- 


tively, all those railway servants killed 
before the beginning of this century, 
and all those who, though they were 
not servants of the railway, met their 
deaths while engaged on railway works. 
The central stone bears a short inscrip- 
tion, surmounted by the crest of the 
State Railways. 


SWITZERLAND 
New Works in 1940 

Further particulars of the Federal 
Railways budget for 1940, briefly 
referred to in the November 17 issue of 
HE RatLway GAZETTE, are now avail- 
able. Important works provided for in 
part in the previous budget, and which 
are to be continued, include :— 

Extensions and alterations at Geneva, 
Neuchatel and Basle stat ons. 

Berne-Wilerfeld four-track deviation. 

Doubling the Sisikon-Fluelen and 
faverne-Lugano sect‘ons of the Gotthard 
route 

Doubling the Zurich-Sargans line between 
Pfaffikon and Lachen. 

Deviations of the same line between 
Miihlehorn and Flums (in connection with 
the construction of a new road), with provi- 
sion for doubling this section 

Electr.fication of the metre-gauge Briinig 
line (Lucerne-Interlaken) 

New works to be undertaken are :— 

First section of the connecting line 
between Cornavin and Eaux-Vives stations, 
Geneva (providing a new goods station in 
the industrial quarter of the town, near 
the location of the future Rhone port). 

Construction of a line connecting the 
Muttenzerfeld marshalling yard, Basle, with 
the Delémont route (at present reached 
only from the Wolf yard, with reversal). 

Track improvements at various points, to 
permit of higher speeds. 

Modernising at numerous stations, parti- 
cularly as regards signalling and telephones. 

Further extensions of electric block work- 
ing and of the automatic train control 
system. 
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A sum of fr. 10,100,000 is allocated 
to the purchase of rolling stock, includ- 
ing 4 lightweight electric motor-coaches 
or locomotives for high-speed trains, 11 
electric shunting engines, 40 coaches, 
8 vans, 150 goods wagons, and various 
service vehicles, also 3 coaches for the 
metre-gauge Briinig section. The follow- 
ing are to be scrapped during the year :— 
10 steam locomotives, 50 coaches, 30 
vans, and 220 goods and service wagons. 
The Federal Railways will have in ser- 
vice at the end of 1940: 506 electric, 
359 steam and 3 other locomotives, 64 
electric and diesel motor-coaches, rail- 
cars, and fixed sets, 145 light shunting 


engines, 3,523 coaches, 649 vans, and 
16,104. goods wagons, not including 


metre-gauge stock. 


PORTUGAL 

The Beja Deviation 
A technical commission, appointed 
by the General Direction of Railways, 
is studying the possibility of a deviation 
in the Algarve line, with the object of 
abolishing the detour which parallels 
the main line at the point of departure 
from Beja station, and which involves 
turning locomotives. A new line is 
under consideration which would avoid 
this and effect an appreciable saving in 

the schedule timing of express trains. 


Length of Open Lines 

According to the annual report of 
the Direction General of Railways, just 
issued, the total length of the railways 
in operation in Portugal at the end of 
1938 was 3,581 km. (2,225 miles), of 
which 2,821 km. (1,753 miles) were of 
broad (5 ft. 6 in.) gauge. During the 
year the lines opened to working were, 
Mogadouro-Duas Igrejas, 32 km., the 
Oporto Circunvalation line, 19-8 km., 
and the short section between Boa Vista 
and Trindade. 


SPAIN 


Boards of Directors Dissolved 

The boards of directors of the three 
principal Spanish railway companies, 
the Northern, Madrid-Zaragoza-Ali- 
cante, and the Western-Andaluces were 
ordered to be dissolved by the Law of 
May 8, 1939, which transferred the 
control of the railways to directing 
councils appointed by the Minister of 
Public Works in each case. An Order 
dated November 1, and published in the 
Madrid Boletin Oficial of November 10, 
provides that the boards of directors 
shall convoke extraordinary general 
meetings of the shareholders of each of 
the companies, in order to give account 
of their administration during the period 
prior to the date of the law. The meet- 
ings are to be held before April 1, 1940, 
after which the boards of directors will 
be considered to have been finally dis- 
solved. A second Order provides for 
the dissolution, in a similar way, of the 
boards of all the undertakings sub- 
sidiary and affiliated to the three com- 
panies. This seems now to be the final 
chapter in the history of the independent 
control of the three principal privately- 
owned railways. 
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CHINA 


European War Stops Work o:; 
Burma—Yunnan Railway 


Due to the war in Europe and conse- 
quent difficulties in supply and itrans- 
port, lack of materials is reported to 
have brought construction upor e 
Yunnan—Burma railway to a standstil| 
Other contributary causes to the « 
tion of work are said to be autumuaal 
seasonal epidemics in Yunnan, id 
opposition to the railway by the wild 
tribes on the Burma—Yunnan fron‘ 
who fear that its completion will bi 
an influx of Chinese immigrants from the 
interior of Yunnan. 


Thoroughness of Chinese 
Demolition and Guerrillas 


Despite the fact that the important 
junction of Hsuchow—where the Lu: 
Hai Railway intersects the Teintsi: 
Pukow line—was captured by the 
Japanese in May, 1938, the eastern 
section of the Lung-Hai line thence to 
Haichow and the terminal port of 
Lienyunkang, 224 km. in length, was 
not reopened for traffic under Japanese 
auspices until the end of this last 
October. This fact and also the recent 
reopening of the Kiukiang-Nanchang 
reported in our issue of December 15 
Ep., #.G.) are remarkable testimonies 
to the thoroughness of the Chinese 
demolition and to the constant harassing 
of the Japanese by Chinese irregulars 


Chinese Still Working Chekiang- 
Kiangsi Railway 
On the other hand, the Chekiang 
Kiangsi Railway is still in operation by 
the Chinese from a point south of 
Hangchow to another south-east of 
Nanchang, though both MHangchow 
and Nanchang have been in Japanese 


hands for many months past. In 
fact, Hangchow was evacuated by 
the Chinese in December, 1937, but 


further effective advance by the Japan 
ese was checked by the demolition of 
the great Chientang river bridge. During 
July, 1938, over 500 trains were run 
over this line. When, however, in 
March last, Nanchang was threatened, 
and later lost to the Japanese, the 
500 km. of the line westward of that 
city were taken up and sent further 
west to make possible the construction 
of the strategic line from Hengchow to 
Kweilin, Nanning, and the French 
Indo-China frontier, and the Chuchow- 
Kweichow line. This had the effect not 
only of isolating the remaining portion 
of the Chekiang—Kiangsi Railway 
(Hangchow—Nanchang), but also of 
cutting it off from the Pinghsiang mines. 
The remaining section is, nevertheless, 
said to be earning $500,000 a month, 
which covers cost of operation, and it is 
significant that all its 30 locomotives 
and also the repair shops are still in 
service, and sections of line damaged 
by Japanese air raids are quickly re- 
paired. These achievements are notable 
tributes to the tenacity, resource, and 
technical ability of Chinese railwaymen, 
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A Pietorial Retrospect of 1939 


Li ishfield, Chairman of the London 
1 P nger Transport Board. and Sir 
1 Ro ald Matthews. Chairman of the 


] on & North Eastern Railway, on 
the arrival of the first tube train between 
(rv «way (Highgate) and East Finchley 
on June 28. This short connecting line 
from the Northern tube to the L.N.E.R. 
Bernet and Edgware branches forms the 
fi new line of the £45.000.000 new 
works and equipment programme of the 
Loudon Passenger Transport Board and 
the main-line railways 


SPECIAL 
e nie _— FIRST THROUGH TRAIN 
: . WEST END-EAST FINCHLEY 


VY 











l 

1 

“ “ VY “ 
Te > Se 

I m otf ed A 
1 5) : : = = 
1 

t 

1 

f 

> 

1 

1 

> Metropolitan train hauled by electric locomotive crossing a Bakerloo Stanmore train at the new burrowing junction north 
1 of Wembley Park, L.P.T.B. Direct connection between the West End (via the Bakerloo tube) and Stanmore began on 


November 20 
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General view of the holiday camp erected jointly by the L.M.S.R. and Thos. Cook & Sons Ltd., at Prestatyn, North Wak 
and opened by Lord Stamp on June 22 
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Improvements at King’s Cross station, L.N.E.R. Departure platform barriers, with time of the Queen of Scots Pullman 
indicated on No. 10. Excursion and other special notices are posted on the boards seen between platform entrances 
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Lowering the L.M.S.R. locomotive ** Coronation ” into the hold of the ‘* Belpamela”’ for its journey 
to the New York World’s Fair. The front-end streamline casing has been removed to facilitate slinging 
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The “ Princess Victoria,” the new L.M.S.R. steamer for the Stranraer-Larne route, in service on July 8 
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Measured shovel packing on the L.M.S.R. Left: Spreading chippings under sleeper. Right: Abtus level transfer gau 


Left: General view of 
the Trenance viaduct. 
G.W.R., showing the 
stages of the reconstruc- 
tion scheme, and __ the 
positions of the new 
arches ; note also the 
chamfered and corbelled 
plers 


Flat-bottom track on 
L.N.E.R. near Bishop- 
briggs. Elastic spike and 
clip and bolt fastenings 
(right), and (left) clip 
and bolt fastenings 
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ibove: Special form of reinforced concrete platform 

roofing, dispensing with supporting pullars, at Chessington 

station on the Tolworth-Chessington extension, Southern 
Railway, opened on May 28 








Right : Thermit-welded joint near Hildenborough, 
Southern Railway, where there are 120-ft. and 180-ft. 
rail lengths on the down main line 


Below : Laying the lines in the cutting between Swanley 
junction and the new station, Southern Railway, prepara- 
tory to electrification extension 
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View on the Taplow training ground at the school for motor 
drivers laid out by the G.W.R. for recruits to the road motor staff 
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Interior of new Victoria Central signal box, showing 225-lever all-electric locking frame, illuminated diagrams in triplicate, 
and train describers. The entire resignalling of this station in June completed the modernisation of the signalling 
_—— equipment at the Southern Railway’s London termini 
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Exterior view of new Metro-Cammell steel air-conditioned coach for the South African Railways & Harbours 




















Container being hauled off railway truck on to channels of trailer conveyor extended.to form a bridge between the 
two vehicles, and subsequently retractable ; a new form of conveying containers introduced by the Netherlands Railways 








The Royal train in which the King and Queen made their tour across Canada approaching Jasper on its eastbound 


journey headed by Canadian National Railways 4-8-4 locomotive. In the background is Old Man Mountain 
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The last Nasmyth-Wilson locomotive, a metre-gauge 2-6-4 tank for the South Indian Railway 








New 84-ton three-cylinder 4-6-0 locomotive, No. 800, ** Maeve,’’ Great Southern Railways, Eire 
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New 4-8-4 + 4-8-4 Beyer-Garratt for the Kenya & Uganda Railways, on a 275-ft. curve 
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Right : One of the new 
135 - seater twin -car 
articulated 400-h.p. 
Drumm battery trains 
for the Great Southern 
Railways Dublin-Bray 


suburban services 





Below : Interior of 
Woking control room, 
Southern Railway, show- 
ing panels for the Reading 
extension 





Train of 9-ft. compartment and corridor stock, made up of four two-car sets, Southern Railway Medway electrification 
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Above: Two of the new Tasmanian diesel railcars 


Below : One of the latest 20 L.M.S.R. diesel-electric shunters 





{bove: Hibberd diesel locomotive with Freeborn gearbox 











Hunslet pressure-charged diesel locomotive for working at 15,000 ft. above the sea on the Guaqui-La Paz Railway 
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The lighting introduced by the Southern Railway in October and November. In open saloons (left) the white lights are not 
hooded, but in compartments (right) white lamps are only in hooded shoulder lights, one of which is shown inset 








An aerial view of the industrial works and railway layout at Saarbriicken, which town is within a loop of the Siegfried line, 
and was a centre of military activity in the early days of the war 
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L.P.T.B. protective works on tube sections below the River Thames. View of closed floodgate from railway tunnel showing 
blocks over running rails, cables leading into new ducts constructed outside railway tube, jumper cables through sill casting, 
, and escape hatch 
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RAILWAY 


PERSONAL 


Walter S. Thompson, whose 
appointment as Chief Press Censor for 
the Dominion of Canada we announced 
i ir issue of September 22, has re- 
l lished this position to become 
Director of Public Information (estab- 
l 1 by Order in Council). According 
to Reuters, the general direction of the 
( ship will be carried out 
I . Censorship Co-ordinating 
Committee. Mr. Thompson is 
Director of Publicity for the 
Canadian National Railways 
and Trans-Canada Air Lines. 


We regret to record the death 
of Mr. H. H. Gordon at the 
Mr. Gordon gradu- 
ated at London University in 
1892 and later took the newly 
established Mechanical Science 
Tripos at Cambridge. In 1895 
he was appointed an assistant 
engineer to the East Indian 
Railway. Returning to England 
he became Assistant to the New 
Works Engineer, Great Western 
Railway. He worked in connec- 
tion with the Institute of Travel 
Agents and a general business 
connected with travel agencies. 
In 1904 he was elected a mem- 
ber of the London County 
Council and from 1916-7 was 
Deputy Chairman. His L.C.C. 
work involved him in_- such 
questions as roads, electricity, 
and tramways. Mr. Gordon 
was a founder of the Institute 
of Transport, and acted as 
Chairman of preliminary meet 
ings. During the last war, Mr. 
Gordon served as a_ com- 
missioned officer. 


a of 66. 


Mr. Vincent 


Cartwright 
Vickers, whose death we 


announced in our issue. of 
November 10, left property 
valued at £85,840 (net £76,755). 
Mr. Vickers was formerly a Director of 
Vickers Limited. 


Mr. William Simpson  Wreathall, 
whose death we recorded at page 409 
of our issue of September 22, has left 
personal estate valued at £25,109 (net 
£24,443). Mr. Wreathall was a Member 
of Council of the British Electrical 
Federation; Chairman of Crosville 
Motor Services Limited, East Yorkshire 
Motor Services Limited, the National 
Electric Construction Co. Ltd., Ribble 
Motor Services Limited, W. C. Stander- 
wick Limited, the Yorkshire Woollen 
District Transport Co. Ltd., and Black- 
pool Omnibus Stations Limited; and 
a Director of many other railway- 
associated provincial motorbus com- 
panies. 
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Mr. Raymond Carpmael, O.B.E. 
(Mil.), M.Inst.C.E., M.1I.Mech.E.., 
M.Inst.T., who, as announced in our 
issue of December 1, is retiring on 
December 31 from the post of Chief 
Engineer of the Great Western Rail- 
way. which he has occupied _ since 
January, 1929, was educated privately 
between 1883 and 1890, and then at 
Dulwich College. At Dulwich he spent 





Photo] 


Mr. Raymond Carpmael, M.Inst.C.E., M.I.Mech.E. gate 


Chief Engineer, Great Western Railway, 1929—1939 track problems. 


two years on the science side and two 
on the engineering side, during which 
time attention was also paid _ to 
chemical research work. Between 1894 
and 1899 he served a pupilage with 
Stothert & Pitt Limited, crane and 
harbour plant manufacturers, Bath, 
and supervised the erection of harbour 
cranes, &c., both in this country and 
in Germany, Mexico, and elsewhere. 
He then spent 18 months on the 
commercial side of the firm’s  busi- 
ness. In March, 1900, Mr. Carpmael 
entered the service of the Great 
Western Railway in the _ Bridge 
Department at Paddington, and in the 
next year was appointed by the late 
Sir James Inglis (then Chief Engineer) 
to be an assistant on the Fishguard 
harbour works under Mr. G. Lambert 
Gibson. In 1902 Mr. Carpmael was 


[Lafayette 
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appointed Chief Assistant, in which 
position he was responsible for a great 
deal of the notable engineering work 
involved by the undertaking then in 
progress at Fishguard. During 1907 
and 1908 Mr. Carpmael served as Resi- 
dent Engineer under Mr. W. W. 
Grierson (then Chief Engineer) in 
charge of new works at Weymouth and 
Carmarthen. From 1909 he was Chief 
Assistant on the Shrewsbury 
Division, and in 1916 was 
transferred in that capacity to 
the Gloucester Division. Dur- 
ing 1917 he was senior engineer 
in charge of No. 3 (G.W.R.) 
Civilian Railway Company, en- 
gaged in laying and maintain- 
ing railways, sidings, yards, 
and so forth, in France and 
Flanders. In 1919 he was 
appointed Divisional Engineer 
at Shrewsbury, and in 1922 was 
transferred to Neath in a 
similar capacity. Two years 
later he became Assistant to 
the Joint Chief Engineers at 
Barry, and, under the late Mr. 
W. Waddell, M.Inst.C.E., was 
responsible for civil engineering 
work at the company’s docks. 
In January, 1926, he became 
Assistant to the Joint Chief 
Engineers at Paddington. Mr. 
Carpmael was appointed Chief 
Engineer in January, 1929, and 
is now retiring after 11 years’ 
service in this capacity. Mr. 
Carpmael has made official in- 
spections for the company of 
railway systems. in the U.S.A., 
Germany, and France, and has 
attended meetings of the Inter- 
national Railway Congress in 
Madrid and Paris. In 1938 he 
visited India as a member of a 
committee appointed by the 
Government of India to investi- 
certain locomotive and 
Subsequently 

to his visit to America, Mr. 

Carpmael introduced _ petrol- 
driven trolleys on the G.W.R. for the 
conveyance of permanent-way men. 
This system is now in extensive use on 
the other main-line railways with 
material resultant economies. Mr. 
Carpmael is Colonel, Engineer & Rail- 
way Staff Corps, R.E. (T.A.), and 
Member of Council of the 
Institution of Civil Engineers, the 
Institute of Transport, the British 
Standards Institution, and the Per- 
manent Way Institution (of which he 
was President for four years). He 
is also a member of many engineering 
societies, including the Institution of 
Mechanical Engineers, the Institution 
of Structural Engineers, the British 
Section of the Société des Ingenieurs 
Civils de France (also Vice-President), 
the Smeatonian Society of Civil Engi- 
neers, the Railway Engineers’ Associa- 


is a 
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tion, and the Building Research Board 
of Department of Scientific and Indus- 
trial Research. Mr. Carpmael has been 
Chairman of the G.W.R. Sectional 
Council No. 5 (Civil Engineering) since 
i929, and for a period extending over 
five years has been Chairman of the 
Railway Clearing House Committee of 
Civil Engineers. He is a Trustee of 
Reading Municipal (General) Charities, 
1 member of the executive committee 
of the Friends of the University of 
Reading, one of the Court of Governor: 
f Bristol University, and a member 
of the Civil Engineering Committee of 
th Central Register, Ministry of 
Labour. Mr. Carpmael has received a 
umber of awards from various engi 
1cering societies for papers read before 


them. In 1928 the Institute of Trans 
port awarded him its Gold Medal 
Engineering) for a paper entitled 


Speed and Safety on the Railways”’; 
in 1931 he received an Additional 
[Thomas Hawksley Premium from the 
Institution of Mechanical Engineers, 
in award for a paper on “ Steel 
Sleepers,’’ for the extensive use of 
which on the G.W.R. he was respon- 
sible; and in 1932 he was awarded by 
the Institution of Civil Engineers a 
Telford Premium for a _ paper on 

Cementation in the Severn Tunnel.’’ 
Mr. Carpmael leaves the G.W.R. ser- 
vice with the cordial good wishes of 
the staff, not only at Paddington, but 
in many parts of the system where 
portions of his service were spent. 


We regret to record the death of Herr 
Eivind Heiberg, who retired in 1938 
from the general managership of the 
Norwegian State Railways Herr Hei- 
berg, who was born in 1870 in Oslo, 
studied at Trondhjem and in_ 1890 
became a draughtsman in the Loco- 
motive Department of the State Rail- 
ways Five years later he was ap 
pointed Divisional Locomotive Engi- 
neer. In 1899 he left the railway service 
to join the Skabo Waggon Works, Oslo, 
where he remained for 25 years until 
his appointment in 1924 as General 
Manager of the Norwegian State Kail 
ways. This position automatically gave 
Herr Heiberg the presidency of the 
management of the Norwegian Trunk 
Railway, and he also became a Member 
of the Committee dealing with the 
ferry connection between Norway and 
Denmark (Jutland). During his term 
of office, Herr Heiberg had the 
very strenuous task of piloting the 
Norwegian railways through the 
difficult depression years of 1931 and 
after When he retired in 1938, most 
cordial tributes to his understanding 
and skill were paid by his colleagues, 
PHI INSTITUTION ol LocoMoTIV! 

ENGINEERS 

Che following elections were made at 

the general meeting on December 14: 
Members 

Hugh Benedict Adams, Divisional Electrical 
Engineer, Workshop Division, North Western 
Railway, Moghalpura. 

Albert James Baker, District Mechanical 
Engineer (Planning), South Indian Railway, 
Golden Rock. 
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[Thomas William Brown, Chief of Central 
Materials Inspection Bureau, L.M.S.R., Derby. 

John Patrick Cannon, Divisional Mechanical 
Engineer, North Western Railway, Delhi, 

Major Houghton Aldgate Cotching, Chief 
Mechanical Engineer, Palestine Railways, Haifa. 

Walter Anthony Fosberry, Transportation 
Supt. (Loco.), Assam-Bengal Railway, Chitta- 
gong. 

Frederick Harold Hodgson, Boiler Engineer, 
New South Wales Govt. Railways, Redfern. 

Harold Percival Homer, Asst. Works Mana- 
ger, Bengal-Nagpur Railway, Khargpur. 

George Rice Trevor Lewis, Loco. Supt. and 
lraffic Manager, Rio Tinto Ce Ltd., Rio 
linto, Spain 

Robert Lys William Meehan, Chief Mechanical 
Engineer, Eastern Bengal Railway, Calcutta. 
Reginald Alfred Phillips, District Loco. 
nd Carriage Supt., Bengal-Nagpur Railway, 
IKKhargpur. 

Capt. William Powell, until recently Acting 


Works Manager (General), Bengal-Nagput 
Railway, Khargpur; now recalled to Active 
Service 


Thomas Middleton Robinson, Personal Asst. 
to Chief Mechanical Engineer, North Western 
Railway, Lahore. 

Robert Dalrymple Sandes, Supt. of Equip 
ment, Bengal-Nagpur Railway, Khargpur. 

Frank Livingstone Stafford, Chief Mechanical 
Engineer, F.C. Central del Paraguay, Sapucay. 

George Bertram Steers, Asst. Loco. and 
Carriage Supt., Bombay, Baroda & Central 
India Railway. 

Owen Rufus Tucker, 
Indian Railway, Calcutta. 

zvh-Shin Wang, Asst. Mechanical Engineer, 
Nankow Works, Peiping-Suiyan Railway, China. 


Supt., Power, East 


{ssociate Members 


Stanley Edwin Acres, Asst. Carriage Works 
Manager, Madras & Southern Mahratta Rail 
way, Perambur. 

Iqbal Chand Bahree, Asst. Mec hanical 
Engineer, North Western Railway, Lahore. 

Geoffrey Ian Kinghorn Bennetts, Asst. to 
fraction Supt., F.F. C.C. Entre Rios y N.E.A., 
Concordia, Argentina 

Alfred George Brown, C.M.E. Dept., Kenya 
& Uganda Railwavs & Harbours, Nairobi. 

James Mulholland Gregg Buchanan, Engi 
neer and Draughtsman, L.M.S.R., Belfast. 

James Newton Chalmers, Running Shed 
Foreman, Motive Power Depi., L.M.S.R., 
Inverness. 

Robert Marr Dallas, Asst. 
Engineer, North Western Raiiwav. 

George Ernest Langrish, Asst. Loco. Supt., 
Burma Railways, Insein. 

Henry William Muter, Asst. Engineer (De- 
signing), New South Wales Govt. Railways, 
Sydney. 

Henly Nichols, Asst. Chief, Carriage & Wagon 
Works, F.C. Oeste, Liniers, Buenos Aires. 

Henry Rideau, Dynamometer Car Officer, 
G.1.P. Railway, Parel, Bombay. 

William Sidwell, Head Office Inspector 
Mechanical), L.M.S.R., Hunt’s Bank, Man- 
chester, 


Mechanical 


{ssociate 


Arthur Thomas Cooper, Asst. Chemist, F.C. P., 
Junin, Buenos Aires. 

Transfers of Graduates to Associate Members 

Alon Circuit Ap-Thomas, Chief Foreman, 
Loco. Shops, F.C. del Uruguay, Pefarol, 
Montevideo. 

James Stanley Pigg, Acting Shed Foreman, 
lweedmouth Running Shed, L.N.E.R. 

Jack Lillico Smith, Supernumerary Running 
Shed Foreman, L.N.E.R., Doncaster. 

Leonard Coulson Welborn, Running Shed 
Foreman, L.M.S.R., Motive Power Dept., 
Greenock. 


Transfers of Associate Member to Member 

sertram Goddard, Supt., Mechanical Work- 
shops, Bengal-Nagpur Railway, Khargpur. 

Charles Robert Grey, Works Manager, North 
Western Railway, Mechanical Workshops, 
Sukkur, Sind. 

John Wintle Maye, Works Manager, Bombay, 
Baroda & Central India Railway, Ajmer. 

James Robert John Pett, Works Manager, 
Carriage Shops, North Western’ Railway, 
Moghalpura. 

Louis Rigg, Loco. and Carriage 
Bikaner State Railway, Bikaner. 

Norman Charles Watney, Div. Mechanical 
Engineer, North Western Railway, Karachi. 


Supt., 
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INDIAN Raitway Starr CHanc 

Mr. W. G. Alcock has been ap} 
to office as Deputy General Ma 
G.I.P.R., as from August 21. 

Mr. W. Mills has been appoint 
officiate as Superintendent of \| 
anical Workshops, N.W.R., 
September 9. 

Mr. E. L. Manley, Chief En 
E.B.R., has been permitted t 


from Government. service a 
October 6. 
Mr. H. J. Mulleneux, Chief | 


Engineer, G.I.P.R., returned fro 
and resumed his duties on August 

Mr. Kk. G. Hugh has been cor 
as Deputy Chief Mechanical En 
E.LR. 

Mr. A. KK. Homan, Divisional s 
intendent, N.W.R., has been p 
to retire from Government servi 
from October 17. 

The services of Mr. L. N. Flatt 
Mechanical engineer, N.W.R., hav: 
placed at the disposal of the Comn 
Department of the Government of In 
this notification cancelling the « 
one we recorded on November 17 

Mr. H. G. Jones on being re 
from leave, assumed the duti 
Deputy Chief Mechanical Engi 
(Locomotive Running), E.I.R., on S 
tember 30. 

Mr. G. H. A. Wood has been 
pointed to officiate as Director, Railw 
Clearing Accounts 
October 24. 

Mr. C. Bhaskaraiya has been a; 
pointed to officiate as Deputy Chi 
Accounts Officer, E.I.R., from Oct. | 


Office, as ft 


Mr. Ernest Archer, L.N.E.??. Agen 
at Billingsgate, has retired after 51 vear 
of railway service. He has the pro 
distinction of never having been lat 
on duty or absent for a single da 
through sickness. 


Sir George E. Clark, a Director ot 
Sentinel Waggon Works (1936) Limited 
has resigned. 

Mr. Edgar Macassey has just rm 
signed his position as Chairman of the 
Traffic Commissioners for the West 
Midland Area. Mr. Macassey was 
educated at Dublin’ University and 
then joined the — staff of 
Brothers, the famous firm of merchant 
bankers, which was closely associated 
financially with the Underground Ele« 
tric Railways Co., London, Ltd 
When Mr. Macassey left the firm to 
enter the law, he continued to main 
tain the interest in transport which his 
financial and banking experience had 
begun. His practice was mainly befor 
Private Bill committees, and during 
the past 20 years he has been con 
cerned in most of the new legislation 
affecting road transport. Mr. Macassey 
was appointed by the Minister of 
Transport to succeed Mr. _ Trevor 
Morgan as Chairman of thé Traffic 
Commissioners for the West Midland 
Area, towards the end of last year, as 
recorded at page 1005 of THE RatLtway 
GazeETIE for December 9, 1938. 


Speyer! 
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HERN RAILWAY APPOINTMENT 

lirectors of the Southern Rail- 

Company have appointed Mr. 

T. Richards, Assistant Traffic 
er, to be Traffic Manager, as 
january 1, 1940, during the period 
ich Mr. E. J. Missenden (in the 

of Mr. Gilbert Szlumper, now 
| xr General of Transportation and 
1ents, War Office), holds the 
of General Manager of the 
. ern Railway. 

Arthur Roose, Chief Clerk of the 
and Tariff Bureau, Freight Traffic 
rtment of the Canadian National 
avs, Montreal, is retiring after 
irs’ service. Mr. Roose was born 

Bakewell, Derbyshire, in 1879, and 
to Canada in 1899. 
IsH RAILWAY CLEARING Hous! 
Ir. P. J. Floyd, Traffic Manager, 
it Southern Railways, has_ been 
nimously elected Chairman of the 
fic Officers’ Committee for the 
1940. 
he Executive Committee of Com- 
nications and Works has decided, 
the advice of the Public Service 
mmission, to recommend the ap- 
intment of Mr. W. G. Hills as General 
nager of the Ceylon Government 
iilway, at a salary of £1,750 a year. 


The Secretary for Mines has ap- 
inted Lord Cadman to be Honorary 
lviser on oil, and Sir Harold Hartley 
be Honorary Adviser on the deve- 
pment of home-produced fuels. Lord 
idman is a Director of the Great 
Railway, and Sir Harold 
lartley is a Vice-President of the 
mndon Midland & Scottish Railway. 


Vestern 


M. Marck, Belgian Minister of Trans- 
wort, has resigned. 

We regret to record the death at 
Epsom on December 20 of Mr. Harry 
fohn Fereday, until March, 1937, a 
Partner in the firm of Messrs. Rendel, 
Palmer & Tritton, consulting civil 
ngineers, of Westminster. 

We regret to announce the death 
n December 16 at Lahore, Punjab, 
India, of Dr. James Cairns, C.L.E., 
LEB.E.. ED. Dr. Cairns was at the 
time of his death Chief Medical and 
Health Officer, of the North Western 
Railway of India. 


We regret to record the death on 
December 21 in his 76th year of Mr. 
\rthur Beresford Cane, C.B.E. Mr. 
Cane, who was called to the Bar at the 
Inner Temple in 1890, was appointed 
Secretary to the Railway Companies’ 
\ssociation in March, 1909, and held 
that position until his retirement at the 
end of 1929. In 1925 Mr. Cane acted 
is Joint Secretary (with Mr. H. Mar- 
riott) of the Arrangements Committee 
of the Tenth International Railway 
Congress, which was held in London to 
coincide with the railway centenary 
celebrations at Darlington. 
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STAFF AND LABOUR MATTERS 


Railway Wages 

A meeting between representatives 
of the railway companies and repre- 
sentatives of the National Union of 
Railwaymen, the Associated Society of 
Locomotive Engineers and Firemen, 
and the Railway Clerks’ Association, 
was held in London, on Thursday, 
December 21, when applications for 
increases in salaries and wages were 
presented by the trade unions. The 
National Union of Railwaymen, as 
announced in our issue of December 15, 
had submitted an application for an 
ali-round increase of 10s. a week owing 
to the rise in the cost of living. The 
union also desires alterations in the 
cost of living sliding scale arrangements, 
which automatically regulate wages 
in accordance with the cost-of-living 
index figures published by the Ministry 
of Labour and National Service. The 
Associated Society of Locomotive En 
gineers and Firemen is also asking for 
an increase of 10s. a week, while the 
Railway Clerks’ Association is making 
application for an increase of £20 per 
annum in salaries, with an alteration in 
the cost of living sliding scale arrange- 
ments. The meeting held on Decem- 
ber 21 was merely to explore the claims, 
and the official statement issued at the 
close of the meeting said that the trade 
unions explained the reasons which 
prompted their applications, and the 
representatives of the railway com- 
panies undertook to examine the 
position and to give a considered reply 
at a further meeting. 

Decision No. 6 of the Railway Staft 
National Tribunal will be implemented 
by the railway companies in the new 
year. The following announcement was 
issued immediately before Christmas : 

“ The Railway Executive Committee 
announces that the decision (No. 6) of 
the Railway Staff National Tribunal 
dated October 18, 1939, which has been 
accepted by all the parties, will be 
brought into operation so that the 
necessary payments to the men will be 
made in connection with the first full 
pay period in the new year. This will 
be applied retrospectively in accord- 
ance with the decision of the tribunal 
as from the beginning of the first full 
pay period following October 28, 1939. 
The consequential advances which are 
necessary as a result of the new mini- 
mum rates are being dealt with between 
the railway companies and the trade 
unions and effect will be given to these 
as soon as agreement is reached.”’ 


Cost-of-Living and Railway Wages 

The cost-of-living index figure pub- 
lished by the Ministry of Labour and 
National Service rose from 69 at Novem- 
ber 1 to 73 at the beginning of December. 
This is 18 points higher than it was when 
the war began and is the highest figure 
since January, 1927. The wages of 
adult conciliation and certain other 
railway grades are governed by a cost- 
of-living sliding scale and, under these 
arrangements, increases of Is., 2s., or 


3s. a week will become due at January 1, 
1940. The scheme provides that every 
five points rise in the governing cost 
of living figure shall carry with it an 
increase of Is. a week; conversely, if 
the cost of living is falling, a reduction 
of Is. for every five points fall in the 
governing figure. 

Every grade has a datum cost-of- 
living figure at or below which base 
rates are payable and the current rates 
are based on a ‘“‘ governing ’’ cost-of- 
living figure which is a multiple of five 
points. The present governing figure 
is 55, and, with the index figure rising 
to 73, the governing figure from Janu- 
ary 1 will be 70. Thus the staff with 
a datum figure of 55 or below will 
receive an increase of 3s. and those 
with datum figures of 60 and 65 will 
receive increases of 2s. and ls. re- 
spectively. The Railway Staff National 
Tribunal in its Decision No. 6 awarded 
new minimum rates of pay at the govern- 
ing figure of 55, therefore the whole 
of the staff on the new minimum rates 
will receive a further increase of 3s. on 
January 1 under the sliding scale 
arrangements. 


Miners’ Wages 

A claim for a further increase in the 
wages of miners is being considered 
by the Joint Consultative Committee, 
representing the owners and the miners. 
The miners are pressing the owners for 
a formula which will automatically 
control the rise of wages in accordance 
with the movement of the cost-c'- 
living index figure. 

The British mineowners have offered 
to increase miners’ war wages from 
January 1 by 4d. a shift for men and 
2d. a shift for lads. This would bring 
the total increase since the war began 
to one shilling for men and sixpence for 
lads. The offer was made at a meeting 
in London of the joint consultative 
committee for the industry on December 
20. At the close of the meeting Mr. 
W. Lawther, President of the Federa- 
tion, said the executive was extremely 
disappointed with the offer and it had 
decided to convene a special national 
delegate conference for Friday, Decem- 
ber 29. ‘‘In the meantime,’ added 
Mr. Lawther, “‘ we are seeking a meeting 
with the Government to place before 
it our claims for an advance in keeping 
with the cost of living. The figure 
offered for January by the owners is, 
in our opinion, neither adequate nor 
representative of the advance that has 
taken place in the cost of living since 
we had our last advance.’”’ 


Electricity Supply Workers’ Wages 

The National Joint Industrial Council 
for the Electricity Supply Industry has 
agreed that workers employed by elec- 
tricity supply undertakings shall have 
their wages increased forthwith by 3d. 
an hour. About 100,000 men employed 
throughout the country, as well as in 
Northern Ireland, are affected by the 
decision. 
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Che approaching end of a calendar year provides a co : > 
venient time to “‘ stocktaking,’’ and the main part of thi London Brighton & South Coast Railway. ] 
issue of THE Rattway Gazette is devoted to a retrospect | 

torial and textual—of the past twelve months aie whol PASSENGERS TO LOWER BLINDS 
riod has been overshadowed, first by the risk and then bi —— | 
2 eat 145 a = : f the trave lling sub] Extract from an | 
th t - x of wat b it men a hee lamas 3 i 7 Order of the Secretary of State. 

mained almost completely unafiected by detlence repatra : ° , | 
ren 7 _ ; te = of ctisis which preceded the out During the period between 6.0 p.m. and Sunrise, passengers ji } 
ions until the lew days ¢ lei ard Railway Carriages must keep the blinds lowered so as to cove 
break of wart It is difficult to avoid making compariso the windows. The blinds may be lifted in case of necessity 
between the early days of the present conflict and those of when the train is at a standstill at a station, but, if lifted, the, 
twenty-five vears ag especially as in many respects th must be lowered again before the train starts. 
mtervening \ irs NOW app r to hay been a lengthy armis a 4} 
tice, and our war transport tivities are 1n SO Many Ways a _ 
development of all that proved effective before 

bs le “ . : ps 7 ; | between 1914 and 1939 is that this LONDON BRIGHTON AND SOUTH COAST RAILWAY 

ne otabl ifference betwee ind ‘ é tl << — 

4 , | , \ Is the id af 
time hostilities began four weeks later, towards the ene M oO A 
the holiday season and not at it height For th vast I P RT NT 
majority of holidaymakers, therefore, the past ten days have REDUCED LIGHTING. 
ss ate sail OES pleated ind. ther have The attention of Passengers is called to the necessity of satisfying then 
been their first wartim NONGAYy |} ie , 4 ; selves before alighting that the train has come to a stand at the station in 
d the benefit of \ l which l Iper cu This is important during the hours of darkness when the blinds are drawn 
; ‘ hos 7.3 v Ss ago 

tailed, ar stly super! Mab I = CLOSING COMPARTMENT DOORS. 
Sleeping nd restaurant r s > w ; - un ~ Owing to the Enlistment of Railwaymen and consequent shortage of | 

re sugmented for the Christmas holidays, light d train Staff, the Railway Company earnestly request the co-operation of Passengers in | 

I aug a + ak a ‘en Fiay “eer eae closing the carriage doors after entering or leaving Trains at intermediate Stations | 
ire now widespread, and the werst ol 1 gloom had alread 
been lifted from many station premise betore th holid 1 = 


traffic began In the past few days thi British railways ra 





h the holid d= of Reduced lighting instruction posted in L.B.S.C.R. 

S00 ext tra to cop with th honda trath 200 ¢ : ; a a 

ns ee “i , ; compariments during 1915-1917 

the carried pa | nd b ~ f Christm l aL 

bers of trains were provided specially for thi members of 

| , le to obtain lea’ Strenuous orts were mad to be reduced to the minimum that would suffice for 

the Forces abl oO ODTAIN lee I nu Hor I ; | 
equip with reading lighting as many carriages as p sible { ind expeditious conduct of business, ind making 
id nore than 400 fullyv-lighted restaurat ind buffet cars vering of compartment blinds a matte of compulsi m 

were in ser as well as nearly 300 sleeping cars Nevet provision of heavy penalties for infringement. Alth¢ 

theless, the traffic demands were such that the duplicat this resulted in some improvement in the behaviour of 

portions of some of the main long-distance trains were witl ers, the strict enforcement of the Order entailed 

out light and without restaurant or buffet facilit \ lerable troubl Eventually a new method of proced 
sei lent pointed out in our columns last we he ‘ dopted, and in March, 1917, the Home Secretary wit 

0 real wartime services had not been imposed br lrew the Blinds Order Thereafter, carriage lights wé 

Christm 1914 that then the ral d is toward 





Train Lighting in 1914-18 The Order that “Passengers in Railway Carriages 
, rt ; 7 oe a ae cat which are provided with blinds must keep the blinds 
Especially at Christmastime — ts = soe lowered so as to cover the windows” is cancelled. 














of illuminat it is of interest to 1 I] ymething of tl m ‘ z : a i ‘ 
of illumination, , ie ads > th ; ; The lights in the Carriages will be extinguished in 
train-lig restrictions that) appi igen wale, case of a threatened attack by Hostile Aircraft, and 
1914-18 when the possibilities of aerial bombardment wet thereafter no lights may be exhibited by Passengers. 
first demonstrated In the early days of that war, light 
trains Were 1Ol nd D\ ul owt pil ts to mal raily Vs S 

picuous at night that, towards the end of October, 1914 Compartment notice issued uhen the *- Blinds Order 
the Admiralty (which was then responsible for th int was withdrawn in Mareh. 1917 

| 


rcraft organisation) suggested to the Railway Executiv: 
Committee that notices should be placed in every rail 


I 


xtil shed in case of a threatened air raid. In February 
npartment asking passengers to keep blinds drawn 1918, the Order for lowering blinds was renewed in the cas« 
ht This was done, but proved insufficient for variou trains on sections of line visible from the sea and rivet 

reasons Passengers failed to co-operat ind many third gape 

| irriages had no_ blinds Som irriage lights were 

therefore shaded (with hoods carrying advertisement ul The Transport of Troops and Munitions 

door windows unprovided with blinds were either painted « During the first three months of the war more than 5,500 

sale the Isle of Wight covered with brown paper. Durin; pecial trains were run by the British railways for the con 

the next winter, in December, 1915, the Home Secretary ince of troops and munitions. With more than a millioi 
ued an Order under the Defence of the Ri im Regulation en in training, and further drafts on the way, the number 
quiring the intensity of station and other railway lighti1 f men and women in uniform travelling by train is con 
‘Pp ; ; ; stantly increasing When travelling to training camps, 

reviou inti les in th ries hive beet Pransport Serv nedical boards, depots nd ¢ leave, 1 bers f H.M 

1 the Cri donk §. w S08: ond aaah Unmanned ined , dey » and on ive, members J 

the War,” Sept. 8, p. 358; 15, p. 382; 22, p. 410: 29. p. 442 Forces are provided with railway warrants which are ex 

Oct. 6, p. 467; 13, p. 495; 20, p. 525; 27, p. 557: Nov. 3, p. 589 hanged at railway stations for tickets Where a long 

10, p. 617; 17, p. 649; 24, p. 681; Dec. 1, p. 714: 8, p. 746 journey has to be made they are also issued with a warrant 

15, p. 7381 nd 22, p. 817 which entitles them to meals at special prices in railway 
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of the company’s staff have volunteered, has, in itself, been 
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attended lectures and demonstrations which have’ been 


nent rooms [he railways are connected by direct 

ne lines to the War Office, the Admiralty, and th iranged by the company. Decontamination and cleansing 
\linistry. Every day they arrange at the request of centres are being provided at principal stations and depots 
Service Departments to run special trains for trans which are situated at such a distance from the municipal 


arms, guns, ammunition, wagons, baggage, stores, and other local cleansing facilities as to make it impracticable 


s. Private sidings linked with ordnance depots and for the company’s staff to take advantage of them. 
s are served by trains which run to and from thes 
direct Casualty Evacuation Trains 
nstant supply of gas cylinders is required to kee] It would seem from a recent question in the House of 
balloons in the air and this has created an entirely Commons that there is still some misunderstanding about the 
vpe of railway traffic. Special wagons known as low position of casualty cvacuation trains, for on December 7, 
sides and ends of which drop, are employed on this Sir A. Knox asked the Minister of Health whether he was 
Road vehicles loaded with gas cylinders are run direct ware that 32 trains, each with eight officials of the St. John 
wagons, thus obviating loading and unloading of the Ambulance Association, were at present standing idle, and 
ers into the railway trucks In addition, more thai inquired what was the weekly cost of these officials, and 
00 specially built railway wagons are in service for con why the trains and personnel could not be assembled quickly 
ents of exceptional weight and dimensions, such a in case of an emergency. In reply Mr. Elliot said that the 
suns and armour plates. Large demands are mad sualty evacuation trains which, owing to the course the 
these heavy-weight wagons and a close watch upo var had taken, had happily not been used to a great extent, 


movements is kept day by 
» make the best possible use 
ry vehicle for every journey BAKERLOO LINE A TRAFFIC NOTICE 


ers of wagons have been col 


d to carry explosives, and 


hak, alopted in degen, Watch your train 
pooy oe sak Gai PASSENGERS FOR 
t by railway en roule BAKERLOO LINE 


r destinations Large ton 
s of fuel supplic : oil, coal TRAINS The Bakerloo Line now serves 
Dp | ‘leet 


petrol—for th M Wembley Park and Stanmore 


ind the Air Force “e als 
by rail te ade ce to FOR THE as well as Queens Park and 


| 
ads of supplies for blast fur Watford; passengers going 


, ERE, AG CENT Sere STA NMORE North to Stations beyond 
kings which are working Baker Street are advised to 


and day yoducing arm 
é ascertain the destination of a 
SE( i ION train before they board it 

‘M’’ Sign on Bakerloo Line Alt h 
ae ernate trains to the 
Passengers on the Bakerloo Li 

ld experience no more diffi ON LY Stanmore Line run to 

ty in knowing whether, afte Wembley Park only 

ing left Baker Street, a train 

branch off to the Queens Parl 

Watford line or to the Metro 

tan Line and Stanmore section LONDON © TRANSPORT LONDON €} TRANSPORT 


From the morning of December 1! 


trains for Wembley Park an 
Stanmore have been marked on Two London Transport posters issued in connection with the projection of 
front with a large M.”’ This Bakerloo Line trains to Stanmore 
mly a temporary measure until 
stations from Elephant & Castle to Baker Street hav had hitherto numbered 28 apart from two in Scotland. He 
equipped with automatic destination indicators, the innounced that the number was now being reduced to 18 
ivery of which has been delayed by the war On thi nd said that the weekly cost of the orderlies averaged 
we reproduce the two London Transport posters whic] ibout £26 a train. Mr. Elliot pointed out that the mobility 
ive been issued to notify passengers of the arran ent and of the trains and the need for keeping them and their equip- 
rn them of the necessity for car¢ ment in constant readiness for immediate service, if required, 
ade it necessary to keep trains and staff continually in com- 


4 ai t 7 sts i » ;, . . . 
Southern Railway Station A.R.P. mission Details of these casualty evacuation trains have 
been published in THe RatLway GazetrE (October 20 and 


\rrangements were made by the Southern Railway for an 
it has already been pointed out 


\.R.P. scheme to be prepared for every station on the system November 24 issues) ane 


this includes the nomination of a Chief Warden and Deputy that although 84 trains were prepared and equipped at the 
Vardens, the allocation, or if necessary the provision, of | request of the Ministry of Health, four were loaned to the 
pecial shelter accommodation for the staff, and (so far as the War Office Although two were afterwards returned, the 
irger stations are concerned) the institution of A.R.P. squads vehicles composing them have since been distributed for 
fire fighting, first-aid, decontamination, and demolition ordinary raffic but are available for re-conversion and 
eTvices These station schemes are now practically com issembly into trains at 24 hours’ notice. Now that the total 
reduced by ten, similar remarks will apply to the 


plete, the shelter accommodation at stations coming within is. being 

the ‘‘ scheduled areas ’ having been brought up to the standard vehicles cc m posing these trains. 

required by the code of the Civil Defence Act, 1939 Che a . —_* 
Military Ambulance Trains 


training of A R.P personnel, for which some 3,000 members 
By the second week in October all the military ambulance 


big task, but this work is nearing completion The whol trains prepared to War Office requirements for service both 
hearted manner in which the personnel have thrown them- at home and overseas had been completed. These trains, 
elves into the training of A.R.P. work, is exemplified by the which have formed the subject of two illustrated articles in 
fact that no fewer than 24,000 members of the staff have lure RAILWAY GAZETTE (November 10 and December 8 issues), 
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total 136 vehicles, and consists of eight nine-vehicle trains for 


home service, and four 16-vehicle trains for overseas service. 


Locomotives for Overseas War Service 


On December 8 we recorded that, of the G.W.R. “ 2301” 
class 0-6-0 locomotives of the late Mr. W. Dean’s design 
which have been allocated for war service overseas, certain 
have been released direct from Swindon works and others 
have undergone repairs at the Eastleigh works of the Southern 
Railway The details are as follow 

Swindon Eastleigh 
No. *2533 No. 2512 No. 2393 No. 2402 
2439 »» 2436 2456 , *2403 
2486 2565 2547 2410 
*9518 , 2561 2567 , *2461 
2539 *2480 2427 
2419 2524 2490 
Those engines marked with an asterisk also did service 


1914-1919 


abroad during the war of 


War Priority Regulations in Canada 


Regulatiens providing for priority of movement by land 


nd water of troops, naval forces, ind munitions of war, 
have been drafted by the Canadian Minister of Transport, 
Mr. C. D. Howe, approved by the Cabinet, and published in 
the Canada Gazette. Mr. T. C. Lockwood, the Montreal 
shipping executive, has been appointed Transport Controller 
under the scheme, and his duties will be to deal with appli 
itions for priority of transport. These applications will bé 

de on behalf of the Canadian Government, the British 
Government, the Government of France, and any other 
verament or agency, including those of private business 
interest All transport companies, agencies, organisations, 
nd associations, and all owners and charterers of British 
ships registered in Canada in which cargo space may be 
required, must act in accordance with the orders issued by 


the Transport Controller, on behalf of the Minister of Trans 


port, and in respect to railway transport the Transport Con 


troller will issue all orders for transport to the Railway 
Association of Canada, which acts on behalf of the railway 
companies concerned [he Transport Controller is also 


instructed to co-operate with the Canadian representative of 
the British Ministry of Shipping in all matters relating to 
the transport of troops, naval forces, materials, and supplies 
required by the British Government in thi cution of the 
Wall 


pre Se 


German-Occupied Poland 

On October 12 through rail communication was opened 
between East Prussia and Upper Silesia via Warsaw, a train 
leaving K6nigsberg for Oppeln on that day. Much of the 
traversed, via Ostrolenka, Siedlce, Warsaw, Tschensto 
chau, and Lublinitz, had been very badly damaged by both 
the Poles and Germans during the fighting, and considerable 
bodies of required to the track and 
[he two important bridges over the Narew and 


route 


troops were restore 


equipment. 


Bug were destroyed by the Russians in the 1914 war and 
temporarily replaced by German military engineers It is 
stated that the Poles had not replaced them by regular 
bridges during the 20 vears since the peace, so that it proved 


very easy to damage the temporary wooden structures this 
time 


Much damage was done to points, crossings, tele 
phones, and water supply equipment by the Poles; long 
lengths of track were also damaged in places. It is stated 


that in Warsaw several railway workshops and other offices 
ire now working under German supervision and that a repre 
sentative of the Reichsbahn is stationed in the Polish 
Ministry of Transport to manage railway matters. Beyond 
Warsaw the route to Oppeln the has been 
brought almost back to normal. 

Germany 1 Decree confiscating all Polish State 
property in the territory occupied. State-owned properties 
included the State coal mines near Krakow, the State Rail- 
ways, and the Polish port of Gdynia. The building of 
Gdynia is stated to have the Polish State over 
£100,000,000. Polish State Railways owned about 5,400 
locomotives, 11,900 carriages, and some _ 160,000 goods 
wagons Most believed to have fallen into German 


on working 


has issued 


cost 


are 
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hands. It is reported that the machinery at the ind 
works of Cegielski at Rzeszow, east of Krakow, the g1 : 
locomotive factory in Poland, is being dismantled ) 
transferred to Germany. 

Germany is planning to convert the cabins of her Zep, 3 
into tanks to bring petrol from Russia, the Berlin corré 
dent of the Amsterdam Telegraaf understands. 


Further French Train Service Improvements 
Various improvements of French train services, addit 
to those announced in our December 8 figure 
new issue of the Jndicateur Chaix, operative from Di 
ber 1. Of these the most interesting are a series of 
railcar services in the Western Front region, calling at 
cipal stations; they run three times daily in each dire 


issue, 


between Mulhouse and Strasbourg, calling at Colmar 
Sélestat, and similarly between Strasbourg, Sarreb 
Metz, and Thionville. As to running times, the 67} 

between Mulhouse and Strasbourg are covered in fro1 


min. (488 m.p.h.) upwards, the 43$ miles between St 
bourg and Sarrebourg in an hour, and the 54} miles bet 
Sarrebourg and Thionville in from 72 min. upwards. 1 
route is, of course, the Alsace—Lorraine main line of 
Eastern Region, served since the outbreak of war only 
omnibus trains calling at all stations; and in view of 
proximity of the line to the fighting front, the institut 
of such rapid communications along its length is remarkal 


Not only so, but travel between Paris and all parts of 
front has thereby been expedited; and these railcars m 
direct connection at Saverne with the express sery 
between Saverne and Paris, so that Strasbourg now h 
three daily services to and from Paris in 7 hr. 34 min 
7 hr. 56 min., as well as a night train in each directi¢ 
Similar railcar services, three times daily, run betwe 
Mézi¢res—Charleville and Longwy, in connection at Mézié1 
with the Paris expresses via Rheims; these now reduce 
Paris—Longwy overall time to between 5 hr. 31 min. at 
5 hr. 52 min., and improve the communication betwe 


France and Luxembourg. 

rhrough workings between France and neighbouring cout 
tries have been materially improved. The Simplon-Orie1 
Express includes sleeping from Paris to Rome ( 
Milan), Bucharest, Athens, and Istanbul. Through sleepi 
cars are also running from Paris to Rome via Modane an 


ca©rs 


furin, and Paris to Berne, via Delle. From the Riviet 
sleeping cars are working from Nice to Milan, Rome, an 
3udapest. Through coaches are operating twice daily i 
each direction between Paris and both Basle and Bern 


via Delle; between Paris and Berne via Dijon, Pontarlier 
and Neuchatel; also between Paris and Milan via both Dell 
ind Pontarlier to Berne, and from there via the Loetschbet 
line. To and from the Spanish frontier sleeping car service 
are provided twice nightly in each direction between Paris 


and Hendaye, one of these trains travelling via Biarritz 
and also between Paris and Cerbére (for Barcelona) 7 
Foulouse. In view of the weight of the trains, interna! 


sleeping car services in France have been cut down to 

minimum, and in addition to those already mentioned th« 
only cars operating are between Paris and Mentone, Paris 
and Tarbes, and Paris and Lyons via St. Etienne; all the 
sleeping car services are both first and second class. But 
there has been, by way of compensation, a wide extension 
of first couchette facilities; these are now provided 
from Paris, to Nancy and Saverne, Belfort, and Mulhouse, 
Quimper, La Rochelle and Saintes, Le Croisic, Tarbes, 
Toulouse, Rodez, Aurillac, Séte, 3esancar, Geneva, 
Grenoble, Nimes, Arvant, St. Etienne and Lyons, and Men 
tone, as well as across country between Lyons and Bor 


class 


deaux, Lyons and Mulhouse, and Lyons and Le Croisic. 
Over numerous main lines the daily express services have 
now been increased from three to four or five in each 


direction. A note printed inside the cover of the Indicateui 
Chaix calls attention to the fact that trains may be delayed 
or suspended by reason of military exigencies, and strongly 
urges passengers to reserve their seats in advance, as prac 
tically all the fast services have limited seating accommoda- 
tion. This is in striking contrast with conditions in Great 
Britain, where seat reservation has been suspended. 
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| mber 29, 1939 
Rationing of Travelling Railway 
Employees 


G. Mathers (Linlithgow—Lab.), 
ember 7, asked the Chancellor 
Duchy of Lancaster whether he 
make special rationing arrange- 
to meet the case of railway 
ees in the traffic departments 
vere intermittently required to 
b iv from home for periods which 
the use of the ordinary or tra- 
coupons inconvenient; and 
intended to meet these excep- 

t circumstances. 
W.S. Morrison (Chancellor of the 
of Lancaster): I am not aware 
tl he rationing scheme, which in- 
alternatively an ordinary book 
traveller’s book, presents any 
| difficulties in the case referred to, 
b the hon. member will send me 
ulars, I will gladly consider the 


Railway Warrants 
J. Parker (Romford—Lab.), on 
D mber 7, asked the Minister of 
| port whether, in view of the fact 
ven the return journey for single 
f mcession to men serving in His 
\ ty’s forces for travelling home on 
I from stations in this country 
ved frequently an expenditure of 
£3, he would consider placing a 
f low maximum on fares which 
in this position would have to pay 
for their fares home on leave. 
ptain Euan Wallace: The railway 
cannot see their way’ to 
king, at the expense of railway 
nue, the extension which the hon 
nber suggests in the leave fare con- 
( m already given to men serving 
His Majesty’s Forces in this country, 
I do not feel that there would be 
justification for requiring them to 
so. I would remind the _ hon, 
that the men will be given, 
expense of the Departments 
ncerned, free railway warrants for 
velling on leave twice a year 


Free 


panies 


ber 
the 


Walthamstow Railway Accident 

Mir. R. W. Sorensen (Leyton, West 
Lab.), on December 13, asked the 
linister of Transport whether he had 

information to give the House 
specting the railway accident that 
urred on the morning of December 7, 
ar Wood Street Station, Waltham- 
whether he was satisfied that the 
sting signalling system on the rail- 

ys was adequate for fog and A.R.P. 

minished lighting conditions; when 

iproved lighting for passenger coaches 

the Leyton and Walthamstow lines 
is likely to be in complete operation ; 
nd what increase in accidents to pas- 
ngers and staff had taken place during 
he past three months on the Leyton 
nd Walthamstow lines. 

Captain Euan Wallace : This accident 
curred when the 9.35 a.m. passenger 
rain from Liverpool Street to Chingford, 
vhich was standing at the down home 
ignal at Wood Street, was run into by 


the 9.45 a.m. train travelling over the 
same route. One coach of the standing 
train was derailed and the guard and six 
passengers were injured. There was 
thick fog at the time. The circumstances 
attending the accident are now being 
investigated. Colour-light signalling is 
in use on the section of line in question, 
and I am satisfied that this type of 
signalling is generally adequate for 
operation during foggy weather. The 
signals are shielded from aerial observa- 
tion by hoods and their brilliance has 
not been diminished as a result of the 
lighting restrictions. Some trains 
equipped with improved lighting will be 
in service on the Walthamstow line 
this week, and it is expected that all the 
rolling stock working these services will 
be equipped early in the new year. Iam 
informed that 34 accidents to passengers 
and staff occurred on the Leyton and 
Walthamstow lines during the months 
of September, October, and November, 
1938; the corresponding figure for 
1939 was 45. These figures relate to all 
tvpes of accidents, and the whole of the 
increase in 1939 is not necessarily 
attributable to blackout conditions. 


Cheap Fare Facilities 

Sir Percy Harris (Bethnal Green, S.W. 

Lab.), on December 13, asked the 
Minister of Transport if he would con- 
sider, with the Railway Executive Com- 
mittee, the possibility of a further 
restoration of cheap fare facilities on the 
railways. 

Captain Euan Wallace: I am glad 
to inform the hon. Baronet that arrange 
ments were made to restore, as from 
Monday, December 11, cheap day 
return bookings which were in regular 
operation before the war on a particular 
day or days in the week. This is an 
extension of the cheap day facilities 
which I was able to announce to the 
House on October 4, and should be of 
benefit to the longer distance traveller 
who was not covered by those arrange- 
ments. It is also proposed to reintroduce 
at an early date a number of cheap fare 
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facilities applicable on certain occasions 
or in particular circumstances. These 
include occasional day tickets for special 
events ; day tickets for anglers ; tickets 
for patients, escorts, and visitors to con- 
valescent homes, for relations and friends 
visiting or accompanying inmates of 
institutions for blind persons or mental 
deficients, and for day outings for 
juveniles. 


Shanghai-Nanking Railway 

Sir John Wardlaw-Milne  (Kidder- 
minster—C.), on December 14, asked 
the Prime Minister whether the Govern- 
ment had been able to obtain payment 
to British shareholders in the Shanghai- 
Nanking Railway of the interest due to 
them; and, if not, whether, in view of 
the fact that the railway in question 
had been in Japanese occupation for 
two years and was reported to be doing 
excellent business, he would press upon 
the Japanese Government the urgency 
of this matter 

The Prime Minister (Mr. Neville 
Chamberlain) No, Sir, but His 
Majesty’s Ambassador at Tokyo made 
further strong representations to the 
Japanese Government on October 10 
last, and will continue to press this 
matter as and when opportunity offers 


Footbridge at Cymmer 

Sir William Jenkins (Neath—Lab.), 
on December 14, asked the Minister of 
Transport what steps he had taken to 
sanction the joint footbridge of the 
Clyncorrwg Urban District Council and 
the Great Western Railway Company 
at Cymmer, which had been condemned 
and found dangerous to the public ; and 
what grant could be given to the urban 
council, as it was a distressed area. 

Captain Euan Wallace (Minister of 
Transport) : Application has been made 
by the Urban District Council for a loan 
for that part of the cost of the works for 
which it is responsible, and the matter 
is now under the consideration of the 
Minister of Health. Grants are now 
available from the Road Fund towards 
footbridges which are constructed apart 
from Carriageways. 








Irish Traffic Returns 


Totals for 50th Week 


IRELAND _ ei 


Totals to Date 


1939 1938 Inc. or Dec. 1939 1938 | Inc, or Dec. 

£ £ £ £ £ £ 
Belfast & C.D. pass. 1,979 1,490 89 128,913 121,516 7,397 
(SO miles) goods 815 491 324 24,205 22,062 |+ 2,143 
total 2,794 1,981 813 | 153,118 143,578 | + 9,540 
Great Northern pass. 9,300 8,350 |+ 950 559,200 545,950 {+ 13,250 
(543 miles) goods 15,450 10,550 |+4 4,900 560,650 470,700 |+4 89,950 
total 24,750 18,900 5,850 1,119,850 1,016,650 |+ 103,200 
Great Southern pass. 33,656 32,898 758 1,822,047 1,826,657 |— 4,610 
(2,076 miles) goods 56,990 56,703 | + 287 2,304,600 | 2,127,564 |+ 177,036 
total 90,646 89,601 |+4 1,045 4,126,647 3,954,221 |+ 172,426 
L.M.S.R. (N.C.C.) pass. 4,380 3,460 |-+ 920 233,940 | 222,790 |+ 11,150 
(271 miles) goods 3,630 2,730 |+ 900 153,800 132,540 |+ 21,260 
total 8,010 6,190 |-+ 1,820 387,740 355,330 + 32,410 
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RAILWAY AND OTHER REPORTS 


Chili) & Bolivia 

Che directors regret 
payment on account of the 
arrears of dividend on the 5 per cent 
cumulative preferenc« 
deferred 


Antofagasta 
Railway Co. Ltd. 
that any 


stock must be 
approval of the 
arrangement for the post 
until January 1, 1943, of 
repayment of the outstanding 
cent debenture stock This 
provides that no dividend shall 
be paid on the capital stocks so long 
as any of the debenture stock remains 


following 
scheme of 
ponement 
vartial 
5 pel 


cheme 


uitstandin 


Bengal & North Western Railway 
Co. Ltd.—The board proposes a final 
lividend of 7 per cent 
1 per cent. on the ordinary 
with the interim dividend of 
# per cent. and bonus of 4 per cent. paid 
in July last, 16 per cent. for the year to 
September 30, 1939. Net profits, after 
appr years interest on 
reserves of 4102,500, were £365,849 
£410,932 for 1937-38 
appropriation of interest 


and a bonus of 
stock, 
making 


priating one 
iwainst when no 
was made. lor 
the previous year the total distribution 
as 18 pet namely, 11 per cent 
dividend and 7 per cent 


cent 


bonus 


& Kumaon 
final 


Rohilkund Railway 
Co. Ltd.—A dividend is recom 
mended on the ordinary stock of 6 pet 
together with a 
with the interim dividend 
together with the bonus of 
paid in July last, 16 per cent 
for the year ended September 30, 1939 
Net profits, after 


cent bonus of 2 per 
making 
ot 4 per cent 


$ per cent 


cent 


appropriating one 


vear s interest on reserves of £16,000 
were 445,407, against 456,048 for 1937 
38, when no appropriation was mace 
lor the previous vear the total distribu 


I 
tion was 18 per cent made up of 10) per 


d and 8 per cent 


cent. divider bonus 


Interoceanic Railway of Mexico 
Acapulco to Vera Cruz) Limited. 
Gross earnings for the year 1938 of the 


includes 
lessor companies 

Southern Railway 
Mexican Eastern Rail 
are reported from Mexico 
508. 000 
and operating expenses an in 
158,000 pesos Expenditure 
way and structures 
maintenance of 


Interoceanic System, which 
the lines of the 
the Mexican 
Limited and the 
way Co. Ltd 
to have 
pt st) 


crease oft 


two 


shown a decreas ol 


on maintenance ot 


Was lower, but equip 


ment, trattic and transportation, and 
general expenses were greater, due 
mainly to labour costs According to 


the adjusted working returns received, 
the operating loss of the system for 
the vear 1938 was 5.825.000 pesos, com 


pared with 5,093,000 pesos tor 1937 
\s a consequence of the expropriation 
by the Mexican Government in July, 
1937, of the National Railways of 
Mexico (the operating managers of the 


Interoceanic Company’s railway and 


leased lines the properties of the 
National Company and the operation 
of the Interoceanic system were de- 


clared to be transferred on May 1, 


1938, by Mexican Presidential Decree 
to the ‘‘ Workmen’s Administration of 
the National Railways of Mexico.”’ 
No settlement of the claims by the Inter- 
oceanic Company against the Mexican 
Government in respect of revolutionary 
and of governmental reten- 
tion of the properties from 1914 to 
1925 has been obtained and no compensa- 
tion whatever has been received. 


damages 


L.M.S.R. 5 Per Cent. Preference 
Dividend.—The ijiondon Midland «& 
Scottish Railway Company has decided 
to pay a final dividend of 25 per cent. 
on the 5 per cent. redeemable preference 
stock, making 5 per cent. for the year, 
an interim of 23 per cent. having been 
distributed on July 1. 


Trans- 
that 
made 


Northern Ireland Road 
port Board.—The board 
ilithough the undertaking has 
marked progress during the past year, 
payment of the interest due on January 
1, 1940, on the 4 per cent. “ A”’ stock 
ind the 5 per cent. “ B’’ stock for the 
half-vear ending December 31, 1939, has 
had to be deferred Interest on the 

\ stock has been paid to June 30, 
1939 


states 


Bermuda Railways’ Investment 
Co. Ltd.—The report of this company 
that the total receipts of the 
Bermuda Railway Company (its subsi- 
diary) for the vear to June 30 last, 
amounted to £56,619, against £54,953 
for 1937-38, and that the operating 
costs from £45,304 to £45,666, 
leaving a balance of £10,953, compared 
with £9,649 During the year remit- 
tances amounting to £8,000 were re- 
ceived from the railway company and 
applied in reduction of the Investment 
Company's temporary loans. Railway 
operating costs were charged with ex- 
penditure on special maintenance and 
renewals in addition to ordinary repairs. 


shows 


rose 


Mexican Southern Railway 
Limited. Che report tor the year 
1938 states that the schemes of arrange- 
ment of 1927 and 1931 provide that the 
net earnings of the Interoceanic 
System of Railways (including the 
Mexican Southern Company’s _ lines) 
shall be pooled and the obligations of the 
eroup placed on a defined income- 
sharing basis for a prescribed period 
from January 1, 1927. The operation 
of the Interoceanic system for the 
year 1938 having resulted in a loss, no 
amount is receivable by the Mexican 
Southern Company on account of 
debenture interest under the schemes 
of arrangement. 


State of Bahia South Western Rail- 
way Co. Ltd.—Gross receipts for the 
year to April 30, 1939, amounted in 
sterling to £35,234, a decrease of £5,460, 
and working expenses advanced by £781 
to £30,093, leaving net receipts of 
£5,141, which were £6,241 lower. Total 
tonnage carried was 63,486, a decrease 
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of 12,366 tons. Net revenue of 


is insufficient to meet the 8 pe - 
interest on the prior lien ck ire 
stock, and it is proposed to car r- 
ward the balance of net revenu ler 
the terms of the moratorium ir 
ago 6 per cent. was paid on ac if 
interest on this stock. 

Lincolnshire Road Car Co. | 
Total revenue of this company, h 
is controlled jointly by the L.M.s i 
L.N.E. railway companies and 9 
& British Automobile Traction | 1 
for the year ended September 30) 38) 


was £299,126 against £281,406 
deducting all expenses and_ pro 
for depreciation, there is a bala f 
£33,416 (against £25,322) which 1 
to £10,969 brought forward, ma 
total of £44,385. From this it i 
posed to appropriate £10,000 (a t 
£5,000) to general reserve, and £20,000 
in payment of a dividend of 10 per 

for the year, leaving £14,385 1 
carried forward. The dividend for 
previous year was at the same rat: 


Moss Gear Co. Ltd.—At tl 
dinary general meeting of this com] 
on December 7, Mr. Walter Duckitt 
Chairman and Joint Managing Dir 
said that the profits for the ye: 
\ugust 31, 1939, represented an app 
able increase over the previous \ 
figure. During the year a furthe1 
extension of the factory had bee 
in hand, while £37,327 had been 
pended on plant. The cost of mac! 
had risen considerably of re 
months and the company had to ant 
pate a continued expenditure on p 
to keep the factory completely fitted 
present and future requirements. They 
were of course carrying on their no1 | 
trade, although some disturbance in 
motor component was to 
expected. The output in the present 
financial year was well in excess of 
corresponding period of last year. 


tools 


section 


Crompton Parkinson Limited. 
Net profit for the year ended Septem- 
ber 30, 1939, was £404,903 
£402,046 in the previous year; £71,626 
(against £70,546) is brought forward, 
making £476,529, compared with 
£472,592 in 1937-38. Of this, £100,591 
£106,419) is t 


against 


against transferred to 
general reserve and £5,000 (the same 
to Central Benevolent Fund. After 
providing for the dividends on the 
8 per cent. first preference and 6 pel! 
cent. preference shares (£43,658), there 
is a balance available of £327,280, out 
of which a dividend of 15 per cent. for 
the year is to be paid, requiring £184,416, 
on the ordinary and ‘ A’”’ ordinary 
shares, and a special cash bonus of 5 per 
cent., requiring £61,472. The £63,065 
income tax recoverable from the divi 
dends recommended above is to _ be 
utilised by transferring £38,656 to 
taxation account and £24,409 to general 
reserve, leaving £81,392 to be carrie | 
forward. Ordinary dividends are at 
the same rate as for the previous year 
but on a capital increased by £409,814, 
and the 15 per cent. bonus for 1937-38 
was on a correspondingly smaller capital 
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NOTES AND 


Leopoldina Railway Moratorium. 
stockholders committee of the 
| lina Railway Co. Ltd. has con- 
in extension of the moratorium 
irther year from January 1, 1940. 
| mpany has accordingly postponed 
, nuary 1, 1941, the interest on the 
| nt. first debenture stock due on 
1 and July 1, 1937, 1938, 1939, 
440) 
irmen - Elberfeld Railway 
Closed.—It is reported in a Reuters 
from Amsterdam that for the 
me since its opening in 1901 the 
Elberfeld Railway is out of 
because of technical disturb- 
rhis electrically worked mono- 
serving a busy 


spension — line, 
in the Ruhr, was described in 
of February 9, 


| -AILWAY GAZETTI 
19 page 242 (Electric Railway Tra 

ipplement), and its automati 
5 ing in THE Raitway GazeETTE of 


O r 18, 1935 (page 625 


Liability on Excursion Ticket.—A 
was given for the Great Southern 
| ivs Company at the Dublin Cir 
yurt on December 6 in a case where 
sengver holding an excursion ticket, 
ed {1 1s. for damage to his clothes, 
trousers were ripped when he 
ted at the end of his journey 
( sel for the railway contended that 
ompany was protected under the 
of the excursion ticket issued. The 
that the passenger had not read the 
ted regulations on the back of the 
did not alter the situation, which 
een tested by the Supreme Court 
case ot Early Great Southern 

| Vays Company. 
l'wo More German Railway Acci- 
dents.—The list of recent German rail 
accidents given on 


«pe 


page 823 of 
last week’s issue must now be 
mented by two more, one in the 
hours of Friday, December 22 
Genthin, 57 miles from Berlin on the 

| Magdeburg line, the other on 
evening of the same day between 
Marksdorf and Kluftern, on the line 
en Friedrichshafen and Radolt- 
bordering Lake Constance \t 
( thin a Berlin-Cologne express stand 
in the station, was run into by a 

I in Frankfort - Neunkirchen  ex- 
at such speed that 196 persons 
reported to have been killed Phe 
number of casualties are said to 

been due in part to the use of 

«den coaches which had been pressed 
service to cope with the heavy 

fic and in part to the fact that both 
ins were crowded. Normally the 
md express travels to Magdeburg 
Stendal and not via Genthin. 
though A.T.C. is installed on _ this 
it should be remembered that it 
rely reflects what the signals in 
ite, and that if the signals are 
ongly manipulated the A.T.C. is of 
avail. The accident between Kluf 
rn and Marksdorf {about 5 miles west 
Friedrichshafen) occurred when a 
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local train and a goods train came into 
collision, resulting, it is reported, in the 
death of 99 persons 


Bengal Dooars Railway Purchase. 

[he directors have notice 
from the India Office of the intention of 
the Governor-General of India in Council 
to purchase the company’s railway and 
the extensions, plant, buildings, stores, 
rolling stock, and everything con 
nected with it on December 31, 1940. 
[he company has an issued capital of 
£760,000 (£360,000 of 4 per cent. pre 
ference stock and f 400,000 of ordinary 


received 


stock It operates 161 miles of rail- 
way. 
Ballingrane—Foynes Line Closing 


to Passengers.—The Great Southern 
Railways (Eire) announce that passen- 
ger trains between Ballingrane junction 
and Foynes will be discontinued on and 
from January 1. At present there are 
two passenger trains in each direction, 
and a goods train, which runs direct 
from Limerick to Foynes and back. The 
goods train will be retained. Limerick 
to Ballingrane is 17} miles, and Ballin- 
grane to Foynes is 9} miles, but the 
distance by road from Limerick to 
Foynes is slightly less than 20 miles. 
Chere is only one station on the branch, 
\skeaton At present there is a motor- 


coach service between ‘Tarbert and 
Foynes Tarbert is about 12 miles 
beyond Foynes This service will be 


discontinued and instead a new bus 
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service will run between’ Limerick, 
Foynes, and Tarbert, and will perform 
the journey in approximately the same 
time between Limerick and Foynes as 
the trains which will be withdrawn. 
The change at Ballingrane junction into 
the branch train also will be avoided. 
here is at present one service by bus 
between Tarbert, Foynes, and Limerick, 
and by alterations of the time and by 
making an additional running, the sub- 
stitute services can be performed econo- 
mically 

G.W.R. and Third Class Sleepers. 

Mr. F. R. Potter, Superintendent of 
the Line, Great Western Railway, in 
a letter to The Times on December 23 
replied as follows to a correspondent 
who inquired why third class sleeping 
cars were not provided on night services 
to the West of England “The facts 
ire that only recently it became possible 
to restore a limited amount of first 
class sleeping accommodation on these 
trains to meet the public demand. 
There has been very little demand for 
the provision of similar accommodation 
for third class passengers, but the com- 
pany are watching the situation and 


will be prepared to provide third class 
sleeping accommodation as soon as 
there is sufficient demand to justify 


it Throughout the Christmas season 
the night trains to the West of England 
are loaded to the maximum capacity 
of the engines, and the addition of 
even one third class sleeping car would 
necessitate the duplication of the trains, 
which is impracticable in present circum- 


stances.”’ 








CONTRACTS 


The British Thomson-Houston Co 
Ltd. has received an order from the 
South African Electricity Supply Com 
mission tor four mercury arc rectifier 
plants to be installed in railway sub 
stations near Durban 


It is reported that the Buenos Ayres 
Pacific Railway is to purchase 60 new 
tank wagons of 40 tons capacity each 


The India Department has 
placed the following contracts 

Nye and Menzies Lt 
plates 

Guest, Keen, Williams Ltd 
spring bushes. 


stores 


10,945 bearing 


7,000 hardened 


Heatly & Gresham Ltd Copper rods 
R. Wright & Partners Ltd Solid-drawn 
coppe r tubes 


Mather & Platt Limited has received 
an order from the Jaipur State Railway 
for six train-lighting dynamos 


Cowans, Sheldon Limited, of Carlisle, 
has an order for eight 3-ton and two 5-ton 
cranes for the Tyne Improvement Com 
Iyne 
these 


mission’s new wharf extension at 
Dock The hoisting motion of 
cranes is powered by commutator motors 
in place of the more usual slip ring 
equipment. 


The Ateliers 


velles has received an 


Métallurgiques de N1- 
order for two 


AND TENDERS 


locomotive tenders from the Colombia 
Railways. 


The Belgian National Railways have 
placed orders for 1,000 four-wheel 
tank wagons of 800 cu. ft. capacity 
the contractors are: 

la Brugeoise et Nicaise & Delcuve 

\teliers Métallurgiques de Nivelles. 

Soc. Anglo-Franco- Belge (La Croyére, Seneffe 
ind Godarville 

Baume et Marpeut 

Usines de Braine-le-Comte 


Usines Ragheno (Malines). 


Che Bombay Baroda & Central India 
Railway has placed the following 
orders 

favlor Bros. & Co. Ltd.: 250 axles for 
carriages and wagons. 


H. J. Skelton & Co. Ltd. : 45 tons of pig iron 


rhe South African Railways are 
calling for tenders for the following items 
and supplies 


No. 2472 (January 15, 1940 Wheels and 
ixles 

No. 2495 (January 18, 1940): Flat steel 

No. T.Y. 29358 /39 (January 11, 1940) : Threc 
pressed steel tanks with towers and fittings. 


The Egyptian State Railways invite 
tenders for the supply of cast steel 
axleboxes, buffer shells, and screw coup- 
lings (E.S.R. 321.G.8/23.B: January 25, 
1940 and for wire spring steel and 
flat steel bars (E.S.R. 307.G.8/59: 
January 15, 1940). 
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M4 se M k 15 and 73, and the current price j 
Railway Share Market As in the case of Southern all 
influences have prevented im first preference, if, as the market is ex- L.M.S.R. ordinary, the market ; 
of activity in the stock and pecting, they receive their full dividends hopeful that a dividend of around 
irkets but the undertone ' Great Western ordinary at 36}, which cent. may be possible on_ this 
firm ntiment was assisted compares with 35 a week ago, is closing L.N.E.R. first guaranteed at 71} is 
good iden in British Govern the year at not far short of its highest points below the highest — recor 
ecuriti ! continued absence for 1939; extreme prices during the past 1939, but is well above the lowes 
regarding plans for compensating twelve months have been 38 and 21}. At of 60 in the past twelve months. Ext 
\ r their rtime services 107 the 5 per cent. guaranteed stock was in 1939 for the second guarante: 
t he the junior unchanged on balance for the week, and 68% and 47, which compare with t] 
companies the 5 per cent. preference stock remained rent price of 614. As against a wee 
| official indi it 864. On the other hand, the 4 per the 4 per cent. debentures at 80 
inouncement from. the cent. debentures were slightly lower at the 3 per cent. debentures at 61 
nent is being 98} L.M.S.R. ordinary, whose extremes slightly lower in price. Souther 
in 1939 were 17 and 9}, has been active ferred, which has fluctuated during 
iround 133, which compares with 12} a vear between 464 and 78, has bee: 
nt veek ago In the case of the 1923 pre this week, and at 64} compares wit 
ecessary oO ference, the highest and lowest in 1939 a week ago. The year’s extremes { 
movement in gilt were 46} and 20, and the current price deferred stock were 19} and 7; the 
not been reflected ir is 42, which fractionally higher than rent price is 11% Southern guarant 
nd prior charges of . week ago. The 4 per cent. first prefer- stock at 107, and the 5 per cent. p 
it they were firmer ence, which touched 63$ in 1939, and ence at 89} were unchanged on the 


1 in most cases the has been down to 373, is now around 58}, but the 4 per cent. debentures 
d are not always aval r slightly lower on the week. The 4 per slightly lower at 97. 
in large amounts ent. guaranteed was easier at 79, and Few individual features of int 
| has been a te! he 5 per cent. and 4 per cent. debentures developed among foreign railway s¢ 
tivity to increas 105 and 88 respectively. As regards ties this week. Central Argentine 
spite a it ..N.E.R. stocks the first preference was Antofagasta crdinary were inclined t 
Attention i firm around 37} d is ending 1939 at prove, but Leopoldina debentures 
l ipproximately e highest level for the affected by the proposed extension of 
ferred vea I ird he second preference moratorium French railway _ ster 
N.E.R h 's |] : id lowest have been bonds held their recent advance. 











Traffic Table of 
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39 b2 A} 7 703.190 750.990 - SU0 
13 


ee a sakaee | padaen | So ex SOGneee bed 


Nov. 1939 4,680 1,780 $7,530 40,100 + ,430 


5,200 — ps 500 


>It 
<) 


west 


2.12.39 pst 316,000 — ps65,000 ‘ 5.26,764,000 ps26,473,00 + ps 291,000 
21.10.39 107,700 - $5,400 $1,934,600 $2,045,700 - $111,100 
9.12.39 932,353,000 ps151,000 $46,187,000 ps47.134,000 —ps 947,000 
9.12.39 3. 882,000 I 8.000 , ps16,693,000 ps15,491,000 +psl 202,000 


16.12.39 +>/ ps423.650 5 ps44,792,400 ps40,968, 100 ps 3,824 x00 


9.12.39 23, ‘ $,045 $22,181 $18,907 $3,274 
June 1939 240 6,129 5 270,756 314,399 - 43,643 
1939 I< 600 150,400 178,100 — 27,700 
26.400 s. 6,085,800 ps6 165,900 — ps 80,100 
1.200 5 $53,900 394,700 + 59.200 
$59,932 q $4,937,141 $4,580 780 + 5 ; 


wMmanna Dio 


t 
S19 


3,060 67 780 57,105 ; Stk. 
1,141 1,070,929 1,086,500 ‘ Ord. Stk 
$43,800 | 2 $5.456,400 | $5,399,400 os 
715 44,783 43 907 8 ” 
706 #,229 119,126 137,283 _ 4 Ord. Sh 
000 $75,000 $79,113,000 $76,154,000 + $2,959,000 
795 536 > 316.494 340,673 - 24.179 
2? 589 ? ) #199.S96 4239164 $39,268 
958 13 $< 1,539,483 1,566,698 27,215 
5 7,785 11.785 4,000 
ted of Hava J 1 2 1,7 5 2 $11,860 381,787 30,073 


Northerr 73 ‘ 1939 ; n 4,781 5,231 450 Deb. $ 
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ZAPMAA- IZ’ 


14.12.39 5 7 5 ) 38,737,477 34,822,208 3,915,269 
— _ 4 p.c. Perp. Dbs 
pa 4 p.c. Gar 
8 799.800 7,197,200 1,602,600 Ord. Stk. 


=5,/ «/ 


Zee 


938,741 99% Ord. Stk. 

93,187 62: Ord. Sh. 

455,475 ‘ Ord. Stk. 
103,760 
$531,310 
6,004,950 5,952,000 
3.715.405 3,621,699 
79 564 78.879 
2,604,882 2,639,897 


_ 


AID &s1s1 oS 


pt. 1939 971.039 - 

10.8.39 } ‘ ‘ 67,548 0 645 Prf. Sh 
May 1939 206 - q 1,220,870 - 
- - B. Deb. 
1939 51.806 856 10.050 Inc. Deb 
1,900 28.10.39 5 874.277 22, 48,493 - 
2,442} Sept. 1939 4,413,769 — 
3,284 .39 540, 3 22,197.873 21,188,143 + 1,009,730 
1,774 zy., 1939 64.636 1,383,157 1,479,248 — 96 091 


ipproximate current prices and are within a fraction of ly 
+ Recoit ire calculated @ Is. 6d. to the rupec § ex dividend 
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Diesel Railway Traction 


H. F. Haworth 


i he untimely death of H. F. Haworth on June 18, 
following an operation, will cause a feeling of deep, 
lasting regret among the many engineers who were 
fortunate enough to have known him. Not every man 
can turn from a tutorial occupation to become one of the 
best practical engineers of his day. Haworth not only did 
this, but revealed a remarkable aptitude for the commer- 
cial side of industry, and it was in this field that he dis- 
played one of the finest of all his characteristics—the 
ability to see that not only he and his firm, but also their 
customer, got a square deal. The practical success of the 
Lysholm-Smith hydraulic transmission is due not a little 
to Haworth’s sound sense and engineering ability. At 
the Leyland works he was generally called ‘‘ the Doctor,’’ 
but to a far more widely-spread circle of friends he was 
known simply as ‘‘ old Haworth,’’ a term which carried 
with it much affection and admiration. A spade was to 
him a spade, and when his firm entered the railcar field 
some years ago, Haworth attended numerous institution 
meetings on rail transport subjects, and the truculent, 
genial and competent way in which he attacked railway 
practice and prejudice invariably brought delight to his 
audience—and to himself. To those who got past the 
hurdle of his brusqueness he was kindness itself, and 
without any thought of material gain he would take im- 
mense trouble to help anyone with a problem or with a 
thirst for knowledge. He was indeed the Happy Warrior. 


Italian Diesel Services 


eae possession of a stud of approximately 600 railcars 
has enabled the Italian State Railways to accelerate 
radically practically every type of service on the non- 
electrified main and secondary lines, and even on electri- 
fied lines, for two diesel trips a day in each direction are 
worked between Turin and Leghorn via Genoa, the whole 
of which route is electrified on either the three-phase or 
high-tension d.c. systems. The various fast services are 
worked by the Fiat 900 b.h.p. triple-car trains or by 
Fiat 290 b.h.p. or Breda 230 b.h.p. single-unit cars. Ex- 
‘cept for a handful of old cars, no railcar on the State Rail- 
ways is arranged for trailer haulage, and two cars are 
coupled together and worked in multiple-unit if traffic 
warrants. The Turin—Leghorn runs, with two _ inter- 
mediate stops, occupy 227 min. for the 218 miles, although 
in the northbound direction the car has to ascend the cele- 
brated Giovi incline. The long-overdue acceleration on the 
Adriatic coast line has at length come through diesel trac 
tion, a railcar service connecting with the Milan train at 
Ancona, and running thence to Bari with three intermediate 
stops; the schedule is equivalent to about 52 m.p.h. in each 
direction. At Bari connections are made with accelerated 
railcar services to and from Brindisi and Taranto. Between 
Milan and Turin there are now four high-speed diesel runs 


in each direction daily, averaging 65:2 m.p.h. start-to-stop, 
and between Turin and Bologna there are two daily return 
trips by diesel cars, covering the 208-2 miles in 225-240 
min. inclusive of eight intermediate stops. Another new 
fast diesel service is between Milan and Genoa, 93-2 miles 
in 90 min. southbound and 92 min. northbound, and the 
existing services between Bologna and Venice and Trieste, 
and between Bologna and Bolzano, are retained. Over 
secondary lines many new services with radical accelera- 
tions have been introduced, such as Milan—Tirano (con- 
necting with the Bernina Railway); Turin—Aosta—Pré 
St. Didier (at the foot of the St. Bernard); Messina— 
Palermo; Messina—Syracuse; and even in Sardinia, where 
a diesel rapido now runs the length of the island between 
Cagliari and Terranova, 178 miles apart. On the small 
branch lines where diesels do not work all the passenger 
traffic there are usually two or three railcar services a day 
giving end-to-end speeds of anything from 30 to 40 m.p.h. 


Railear Activity in Europe 


| Eggs the general trade and international situation 
there is no lack of interest in railcar traction, al- 

though English railways and builders can show but 
little activity in this field. The new A.E.C. railcars for 
the Great Western Railway are well under\way, and the 
L.N.E.R. is to make tests in the Yorkshire area with the 
Metro-Cammell-Ganz 240 b.h.p. demonstration diesel car. 
In Belgium a considerable extension of 15-ton railcars of 
the four-wheeled type for secondary lines is likely in the 
near future, both on the National and Vicinaux systems. 
A desire to establish normal running speeds of 100 km.p.h. 
(62 m.p.h.) on secondary lines and 130 km.p.h. (81 
m.p.h.) on principal lines has led the Italian State Rail- 
ways to increase the top speed of its railcars from 90 or 
110 km.p.h. (56 and 68 m.p.h.) to 120-130 km.p.h. (75- 
81 m.p.h.) for secondary services, and to 140-150 km.p.h. 
(87-93 m.p.h.) for main lines, and the accelerations noted 
elsewhere on this page are likely to be extended when 
the 100-odd diesel railcars now on order are delivered. 
Over 90 per cent. of the 220 railcars in Roumania are of the 
four-wheeled type, but most of the branch and local lines 
now having diesel services, attention is being turned to 
the main lines, and big double-bogie cars for multiple-unit 
working form the basis of the present construction pro- 
gramme. Cars of similar capacity are also to be acquired 
by the Jugoslav State Railways to operate fast interurban 
services on the standard-gauge lines, and both 300-b.h.p. 
bogie and 150-b.h.p. four-wheeled cars are to be ordered 
by the Bulgarian State Railways. The German State Rail- 
way has a big programme of high-powered cars under 
way, included several freight and parcels cars for trailer 
haulage; the Netherlands Railways have ordered 18 five- 
car 1,800-b.h.p. trains; the Norwegian State Railways four 
1,300-b.h.p. trains for express service, and in Germany 
(private railways), France, Sweden, and Poland numerous 
railcars of low and high powers are being built. 
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Diesel Railway Traction 


The Improvement of Services by Railcars 


The details of operation and maintenance, and 


resulting traffic increases and working costs 


HE characteristics of railcars in providing rapid, 
economical, and more comfortable travel are well 
recognised, and the experiences of certain railways 

in endeavouring to regain traffic lost to the roads, or in 
trying to reduce operating costs are mentioned in a report 
made to the International Railway Congress Association 
by Mr. T. W. Royle, Chief Operating Manager, L.M.S.R., 
and Mr. F. E. Harrison, Engineer, North Eastern Area, 
L.N.E.R. Brief particulars are given of the G.W.R. rail- 
cars, and of the investigations the L.N.E.R. is making 
into the possibility of using railcars on branch lines, but 
more important information was supplied to the reporters 
by the Buenos Ayres Pacific and Madras & Southern 
Mahratta Railways. Other reports on the methods utilised 
to accelerate passenger traffic and keep down operating 
expenses have been compiled by Messrs. Rohde, Stroebe, 
and Fesser covering Central Europe and Scandinavia, and 
by M. Lucien Dumas, covering France, Belgium, Holland, 
Italy and their colonies, and other European countries. 
Railcar traction is given special prominence in both, and 
abstracts of them form the second part of this article. 


Buenos Ayres Pacific 


This railway has in service six bogie railcars of 240 
b.h.p. and another twelve under construction; the six 
present cars are used for accelerated branch and inter- 
urban traffic, but the owning railway has suggested that 
future development of higher speed services will be by 
means of diesel-engined cars in trains or units. Wherever 
possible the railcars have been used to replace steam 
trains, but they also provide additional services not justi- 
fying the expense of steam traction. The average daily 
mileage of the bogie cars, including any units under 
repair or held as spare, is 184, with a maximum of 290 
miles a day on main-line services and 382 miles a day on 
branch-line services. The B.A.P. Railway also has two 
small 120 b.h.p. Leyland-engined cars, which cover an 
average daily mileage of 185 on branch and secondary 
lines. 

The rosters are arranged so that each car has four to 
six hours a day in the shed for inspection and any neces- 
sary maintenance work, and the cars are also kept in 
the depot for a 24-hr. period each week. Periodical exami- 
nations are made every three months, equivalent to a 
mileage of 18,500 to 20,000. Three to five days are 
allowed for this periodic examination and overhaul. Major 
examinations and overhauls are given every 75,000 miles 
or so, which means about 15 working days out of service. 
The availability of the railcars in service, excluding the 
time taken by a general overhaul, has been of the order 
of 92 per cent. The railcars are maintained and shedded 
at particular depots, and are not moved about from place 
to place. The B.A.P. has estimated the life of the railcar 
components as: 

Miles 
600,000 
900,000 


Engines (Ganz type) .. <a ee oe 
Transmission (mechanical and hydraulic types) .. 
Bogies and running gear ws 1,125,000 
Bodywork and interior ae al ; 1,500,000 
This railway expects to standardise a 240/275-b.h.p. 
bogie railcar with a power-weight ratio of at least 
6:5 b.h.p. per ton for branch-line operation, but the same 
general design could be used for main-line traffic with a 


top speed of 75 m.p.h. in place of the 56 m.p.h. for 
branch-line work. (The double-bogie cars of 240 b.h.p. 
now at work were described in the issue of this Supple- 
ment for February 18, 1938.) 


Madras & Southern Mahratta 


This Indian line uses half-a-dozen broad-gauge diesel- 
electric railcars, which were introduced on branch lines 
in order to cope with road transport competition by more 
economical and speedier working, and the experience has 
been that the replacement of steam trains by these cars 
does substantially reduce the operating costs, as indicated 
by the attached table. On the Cocanada—Somagundam 
branch line the railcars have cut the steam train time from 
99 min. to 87 min. for the 29 miles, and including 14 
intermediate stops against the seven made by the steam 
trains. This particular branch was opened in 1929 and 
the working expenses have never been fully met by the 
receipts. The goods traffic turned out to be negligible, and 


Economy GAINED BY RAILCAR OPERATION, COCANADA-KOTIPALI 
Brancu, M. & S.M.R. 





| : ] Die SARs Sg 
| Net Deficit 


143 | 59 21 


Jac y, J, ° y 
Waew I er ger W orkin g pe 
Jensity Expenses ee 
iy ie cae | 
1934-35 .. 7 100 100 | 100 
1935-36*. . a i 122 | 173 52 
1936-37+. . ay | 136 | 64 | 30 
1937-38 .. ae 
} 


* Railcars introduced during this year. 
{ Fares reduced during this year. 


there has been, and is, intense road competition. The 
passenger-traffic density was 200,000 per mile per annum 
in 1930, and mainly as a result of bus competition this 
figure had fallen to 93,000 just before the introduction of 
the railcars. For the first six months the railcars were 
operated without any reduction in fares, but by reason of 
their economical working it was then found possible to 
reduce the fares, and this, combined with the faster and 
fairly frequent service, has increased the number of 
passengers carried by 43 per cent. 

The six Armstrong-Whitworth diesel-electric cars in 
traffic are shedded at one depot, and work services on 
main and branch lines aggregating 836 miles a day; one 
car out of the six is normally regarded as spare. The cars 
can be run solo or in multiple-unit, but are not used for 
trailer haulage. Six hours each week are devoted to the 
inspection and maintenance of each car, in addition to any 
work which may be needed urgently and carried out 
between turns of duty, and the engine is inspected every 
two or three weeks. The mileage between each light 
overhaul of the engine is 20,000 to 25,000. The company 
emphasises that careful maintenance is.necessary to get 
the best results,.and that the cars should be shedded at 
one place, instead of having single cars or two cars at a 
number of widely-separated places. The M. & S.M. also 
refer to some of the incidentai savings of railcar traction, 
e.g. if a new halt is required, it need consist only of a 
short platform, instead of one extending the full length of 
the longest train on the particular line; higher speeds. can 








wird 
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be sanctioned over lightly-laid lines because of the lighter 
axle loads; and if railcars can entirely take the place of 
steam trains, the track upkeep is less costly. (The 
Madras & Southern Mahratta railcars were described in 
the issues of this Supplement for January 25 and February 
22, 1935). 

There is a considerable field for railcars in India, but it 
is essential to find a railcar of low initial and running costs 
which can be operated for the conveyance of traffic at very 
low fares, in order to compete with the bus routes. 


Central Europe and Scandinavia 

The utilisation of railcars is considered to have been 
thoroughly justified economically, and is recognised to have 
given a great impetus to the acceleration of steam and 
electric trains. The economy of railcars is quite beyond 
question, and reliability nowadays is alimost entirely a 
question of efficient maintenance and repair methods. In 
Germany and elsewhere railcars now work all the passenger 
traffic on a number of branch lines served only by stop- 
ping trains. The proportion of the total passenger train 
services operated by railcars is 41 per cent. in Denmark, 
22 per cent. in Hungary, 8 per cent. in Norway, and 7 per 
cent. in Germany. 

On the German State Railway the railcar stud has in- 
creased from 172 vehicles in 1934 to 440 in 1937 and 524 
in 1938, these totals excluding steam and electric-battery 
railcars. The total passenger train mileage over the 
same period increased by 28-5 per cent., but the increase 
in railcar mileage is of the order of 275 per cent., and 
the average yearly mileage per railcar has risen by 35 
percent. The schnelltriebwagen average 1,100 km. a day 
per set in traffic and the other railcars 600 km. on im- 
portant lines and 350 km. on secondary lines. About 30 
per cent. or so of the whole railcar stud is under repair 
or being held in reserve at any given time. The reporters 
emphasise that the introduction of railcars should not be 
carried out timidly. 

A number of the factors which cause a railcar to be with- 
drawn from traffic are dependent upon the mileage run, 
for example, brake inspections and adjustments, and the 
re-turning of tyre profiles. These are the reasons why 
high-speed railcars need more frequent periodic visits to 
the repair depot than cars engaged in less arduous service 
with a lower mileage, and it may also help to explain 
what may seem a high proportion of cars under repair 
or held in reserve in certain cases. It is the practice in 
Germany to make up a train of a number of motor- 
coaches and trailers, but except on secondary lines all the 
trailers are of the driving type. If there are more than 
two railcars in the formation, an assistant driver is carried, 
and in both Germany and Denmark an assistant driver 
is carried when two or more of the high-speed train sets 
are coupled in multiple-unit. In Germany, at least, it 
is considered that the long distances run non-stop at really 
high speed justify such a measure, as well as giving added 
security from partial failures due to trifling causes. The 
Reichsbahn has in view a programme of unification of 
multiple-unit control systems, so that diesel-electric or 
diesel-hydraulic railcars or train sets of medium and high 
powers can be coupled together indiscriminately and 
operated by one man. 

Where possible, a power-weight ratio of 10 b.h.p. per 
ton is favoured in Germany, but considerations of maxi- 
mum passenger comfort have prevented this being realised 
in all designs. Generally the weight per seat is 650 to 
880 Ib. in four-wheel cars and 850 to 1,200 Ib. in bogie 
cars, but one small car in Sweden has a ratio of only 
440 lb. per seat. From information supplied by various 
railway administrations, the reporters conclude that of 
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Graph showing the increase in the number of railcars 
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the total running expenses of railcars, wages account for 
15 to 30 per cent., fuel and other materials for 10 to 25 
per cent., maintenance and repairs for 30 to 40 per cent., 
and interest and depreciation for only 10 to 15 per cent. 
With only one driver the wages cost may be only one-third 
of that found in steam traction, and in any case never 
appears to rise above 50 or 60 per cent. of the steam 
figure. Under conditions not particularly favourable to 
railcars, the running expenses per mile can be cut by 
about 37 per cent. on the steam traction cost, but in 
favourable applications railcars may handle the traffic at 
only one-half to one-quarter the cost of steam haulage. 


France, Belgium, Holland and Roumania 

A considerable acceleration and increase in frequency 
as a result of using railcars appears to be general in the 
countries covered by the report of M. Dumas. For ex- 
ample, the use of twin and triple diesel formations on 
the Belgian National Railways has enabled the overall 
speeds between Brussels and such towns as Ghent, 
Charleroi, Namur, Mons and Liége to be increased by 
anything from 5 to 22 per cent., although in no case 
does the distance exceed 62 miles. In Italy, fast railcars 
now run from Turin to Leghorn in 227 min. inclusive 
of two stops, compared with about 300 min. with a com- 
bination of steam and electric traction. On important 
interurban services in Roumania an overall speed of 54 
m.p.h. is maintained by bogie railcars, this being an 
increase of something like 20-30 per cent. compared with 
steam. The gain of over 50 per cent. in time resulting 
from the use of railcars on the Biskra—Touggourt metre- 
gauge line in Algeria was recorded in the last issue of this 
Supplement, and savings of 20-22 per cent. have been 
effected in Tunisia by the use of railcars on standard- 
gauge routes. On the Yunnan Railway five railcar trips 
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a day in each direction between Haiphong and Hanoi 
in 115-135 min. for the 64 miles have recaptured from 
the roads all the traffic lost by the single steam train 
taking 170 min. which ran before the introduction of the 
railcars. 

The average distances covered by railcars vary con- 
siderably according to local requirements. The eight triple- 
car trains of the Belgian National Railways, for example, 
cover an average of 430 km. a day inclusive of three 
sets normally under repair or in reserve; the 40 triple-car 
trains in Holland cover an average of 400 km. a day in- 
cluding the 15 per cent. normally in reserve or under 
repair; and under similar conditions the Renault twin sets 
shedded at Lyons average 294 km. a day, the Nord 
triple-car sets shedded at Paris, 464 km. a day, the 600 
b.h.p. Decauville cars centred at Grenoble and working 
almost exclusively over heavily-graded lines, 241 km. a 
day; and the whole stud of more than 200 cars on the 
Roumanian State Railways, 220-230 km. a day, although 
90 per cent. of the cars are four-wheelers and 15 per 
cent. is the normal proportion under repair or in reserve. 


Traffic Increase 

Just what increase in traffic can be attributed to the 
use of railcars is often difficult to determine because of 
extraneous factors, but on the Paris—Rouen line the intro- 
duction of systematic railcar services led to an increase 
of 20:2 per cent. in the number of tickets sold, the 
increase in train mileage being 18°8 per cent. On the 
Lyons—Grenoble route the introduction of four supple- 
mentary railcar trips a day did nothing to retard the 
falling receipts, but by increasing the number of railcar 
trips a day to 33, 42, and 46, with a reduction in the 
number of steam trains, the passenger receipts rose by 
2, 84, and 134 per cent. respectively. An 11 per cent. 
increase in revenue followed the substitution of five daily 
return railcar trips between Pontarlier and Gilley for three 
steam trips, and a 33 per cent. increase in passenger- 
miles followed an increase of 41 per cent. in the train- 
miles by the use of railcars on the Compiegne-Roye sec- 
tion of the French National Railways. In. all cases the 
use of railcars enabled the services to be accelerated. The 
Roumanian State Railways consider that increases in the 
number of passengers up to 50 per cent. on lines of light 
traffic have resulted from the introduction of railcars. On 
the Yunnan Railway, passenger receipts rose from $40,561 
in 1938—the last full steam year—to $137,612 in 1938 
when five return railcar trips were being operated. 

The operating costs of the diesel trains invariably are 
less than those of steam trains on a mileage basis, but 
they are not always so on a seat basis. However, the 
diesel usually makes a greater mileage and runs more 
frequent trips than the steam train. The average operating 
cost of certain triple-car trains in France is 17:3 fr. per 
km. compared with 22-45 fr. per km. of steam trains with 
twice the number of seats, but the diesels operate at 
speeds up to 87 m.p.h. whereas the steam trains do not 
exceed 75 m.p.h. In Tunisia, 78-seater diesel railcars 
cost 4:49 fr. per km. to operate compared with 12-6 fr. 
per km. of steam trains with 208 seats. Express railcars 
in Italy cost 2:67 lire per km. to operate compared with 
a figure of 7-98 lire per km. for a six-coach steam train, 
but on normal services a 56-seater railcar costs 2°35 lire 
per km. to operate against the 4°92 lire per km. of a 
two-coach train and steam locomotive. The average 
operating cost of the 160-seater triple-car diesel-electric 
trains operating fast services on the Netherlands Railways 
is 0°38 fl. per km. compared with 0-81 fl. per km. for a 
steam train of four coaches and a van having 300 seats. 
On the Netherlands Railways is an extensive electrified 
system with modern two-car and three-car streamlined 
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TRAIN OPERATING Casts, NETHERLANDS RAILWAYS 





























Steam train with 
Triple-car diesel one locomotive, 
—_ train, 820 b.h.p. four carriages, 
160 seats and one van. 
300 seats 
| 
Per km. Dutch florins Dutch florins 
Driving crew wages 0-030 0-141 
Fuel . 0-035 0-144 
Overhead charges (manage- | 
ment) ne 0-036 0-107 
Lubrication and materials. 0-020 0-003 
Maintenance and repairs .. 0-125 0-183 
Guard’ and traffic a 
wages ‘ ° ; 0 -037 0-140 
Amortisation 0-098 0-095 
Total per train-km. 0-381 0-813 
Initial cost .. 195,000 238,000 
7 years for 25 years for 
Distance or time used engines, locomotive, 
for amortisation charges 15 years for 20 years for 
transmission, train 
20 years for 
| mech. portion 
—— Eanes 
As percentage of operating | 
cost : 
All crew wages .. -| im * 344 
Maintenance and repair. .| 33 224 
Amortisation 254 12 





electric trains having mechanical portions based on the 
design of the diesels; the operating cost of a five-car forma- 
tion composed of one three-car set and one two-car set 
with 312 seats is 0-579 fl. per km. without any allowance 
for the charges on the fixed equipment of the electrified 
lines. 


TRAIN OPERATING Costs, BELGIAN NATIONAL RAILWAYS 

















Triple-car diesel =e _— 
— 730 bys h locomotive and 
ge a three coaches. 
229 seats 274 seats 
Per km. Belg. fr. Belg. fr. 
Driving crew wages a 0-38 1-22 
Fuel . 0-94 2-48 
Ov erhead charges (manage- 
ment) ‘ 0-26 0-26 
Lubrication and materials. . 0-25 0-11 
Maintenance and repairs .. 4-59 3-37 
Guard and traffic Bau! 
wages ha 0-80 0-80 
Amortisation i - 2-56 1-14 
Total per train-km. 9-78 9-38 
Initial cost .. ja 5,825,000 2,736,000 





1,340,000 km. for 33 years for 





Distance or time used power plant, locomotive, 
for amortisation charges | 4,000,000 km. for 40 years for 
mech. portion train 
As percentage of operating 
cost : 
All wages , 12 21 
Maintenance and repair. . 47 36 
Amortisation .. ea 26 12 

















VIIM 


Diesel Railway Traction 


Supplement to THE RAILWAY GAZETTE, July 7, 1939 105 


Long-Distance Cross-Country Service in France 
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NE of the most notable of the long-distance cross- 
country railcar services in France is that between 
Bordeaux and Clermont-Ferrand, a distance of 246 

miles, about half of which is over heavy grades and 
ranging up to a height of over 3,000 ft. above sea-level. 
It is worked by Renault bogie cars of 265 and 300 b.h.p. 
and by Renault twin-articulated cars of 530 b.h.p., and 
the stud of these vehicles shedded at Bordeaux also 
operates subsidiary services on the Bordeaux—Bergerac 
route and between Bordeaux, Périgueux, Brive and Tulle 
on the Clermont-Ferrand route. 

There is one through service a day in each direction, 
worked by the same car, but the duties of the cars in the 
link at Bordeaux vary from day to day over a weekly 
period. Another daily return trip over the same line 
is between Tulle and Bordeaux, a distance of 140 miles, 
leaving Tulle at 6.35 and reaching Bordeaux (St. Jean) 
at 10.05 and departing again at 17.36 to reach Tulle 
at 20.55. The through Clermont-Ferrand service leaves 
Bordeaux at 7.20 and arrives at Clermont-Ferrand at 
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13.59; the car is taken to the shed there and inspected, 
and begins the return journey at 16.30, arriving back at 
Bordeaux at 23.10. 

Four districts of the French National Railways are 
passed through on the journey, viz. Bordeaux, Péri- 
gueux, Brive-la-Gaillarde, and Clermont-Ferrand. The 
Bordeaux district extends to Périgueux, and between Bor- 
deaux and Coutras the electrified tracks of the main line 
to Tours are used. The grades here do not exceed 1 in 
143 and there are many long straight stretches of line. 
Onwards to Brive the gradients increase to 1 in 100 
and curves are more numerous, but from Brive on to 
Clermont-Ferrand the line has the characteristics of a 
mountain railway, with a summit 3,090 ft. above sea- 
level, long grades of 1 in 66 to 1 in 40, and continuous 
S-curves of 240, 250 and 300 m. radius on the steepest 
grades. Coming west out of Clermont-Ferrand the line 
rises unbrokenly, except for the station levels, at 1 in 40 
to Le Vauriat, climbing in this distance of 18 miles from 
1,077 ft. to 2,875 ft. above the sea. There is one 
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Diesel Railway Traction 





One of the 600-b.h.p. 127-seater twin-articulated diesel- 
mechanical Renault trains used in Central France 


reversing station on the line, at Tulle, situated at the 
western foot of the mountain section. 

From Bordeaux to Périgueux the general speed limit is 
110 km.p.h. (68 m.p.h.) and this is maintained easily by 
both the single and twin-unit railcars. Between Périgueux 
and Brive the general limit is 90 km.p.h. (56 m.p.h.) with 
special limits of 85 km.p.h. (53 m.p.h.) approaching Péri- 
gueux and 60 and 70 km.p.h. (37 and 43 m.p.h.) 
approaching Brive. On certain runs the autorails are 
allowed a general limit of 100 km.p.h. (62 m.p.h.). Much 
more stringent restrictions are in force between Brive and 
Clermont-Ferrand, due mainly to the sinuous route; the 
general limit for railcars between Brive and Ussel is 
80 km.p.h. (50 m.p.h.) with several restrictions to 
70 km.p.h. (43 m.p.h.) and one to 30 km.p.h. (18} 
m.p.h.). Down the long 1 in 40 grade from the summit 
at Laqueuille to the eastern terminus at Clermont-Ferrand 
speed is limited to 70-75 km.p.h. (43-46 m.p.h.) uphill 
and downhill. A gradient profile and track diagram of 
the mountain section east of Brive form part of this article, 
and from them will be appreciated the effect of such speed 
restrictions in preventing a high overall average. 

Over the straight and generally level section between 
Bordeaux. and Coutras both single and double cars main- 
tain 95-105 km.p.h. (59-65 m.p.h.) easily in fourth gear 
with the engine running at about 1,200 r.p.m. and the 
throttle at half to two-thirds open. From the station 


Express RAILcAR TIMETABLES, BorpDEAUX To CLERMONT-FERRAND 














4 ©) Time Station Pie Time Distance, 

m. | m. 

0 7.18 dep. | Bordeaux (St. Jean) 23.10 | 397 

41 7.46 dep. Libourne * oe 22.42 | 356 

52 8.00 | dep. Coutras - --| dep. 22.30 | 345 

127 8.56 | arr. | Périgueux .. --| dep. 21.32 270 
8.58 | dep. arr. 21.30 

180 9.45 arr. Terrasson .. --| dep. 20.43 217 
9.46 | dep. arr. 20.42 

199 | 10.03 arr. | Brive “- .-| dep. 20.27 198 
10.05 dep. arr. 20.25 

225 | 10.31 | arr. Tulle a ..| dep. | 19.59 172 
10.34 dep. | arr. 19.57 

242 10.58 | dep. | Correze B- an dep. 19.37 155 

293 11.55 arr, Ussel Pe --| dep. | 18.37 104 
| 11.56 dep. arr. 18.35 

311 } 12.17 arr. Eygurande .. --| dep. 18.15 86 
12.18 | dep. arr. 18.14 

333 | 12.42 | arr. | Laqueuille ..  ..| dep. | 17.51 64 
| 12.43 | dep. | arr. 17.50 

377 | 13.32 arr. Volvic Pe --| dep. 17.00 20 
| 13.33 dep. | arr. 16.59 

397 13.59 arr. Clermont-Ferrand ..| dep. | 16.30 | 0 





stops the schedules call for accelerations of the order of 
zero to 10 km.p.h. (6-2 m.p.h.) in 8 to 9 sec.; to 20 
km.p.h. (12-4 m.p.h.) in 17 sec. (over points and cross- 
ings); to 30 km.p.h. (18-5 m.p.h.) in 26 sec.; to 50 km.p.h. 
(31 m.p.h.) in 47 sec.; and to 60 km.p.h. (37 m.p.h.) in 
60-62 sec. Even with the 265 b.h.p. single-unit cars the 
power is more than sufficient to enable this rate of approxi- 
mately 1-0 km.p.h.p.s. to be maintained easily, and on 
certain occasions an acceleration of the order of 
1.0 m.p.h.p.s. is maintained up to 27-30 m.p.h. 

On a recent east-bound journey with one of the 265 
b.h.p. single-unit Renault cars taring 30 tons and having 
a fairly full load of passengers and luggage we main- 
tained a steady 80 km.p.h. (50 m.p.h.) up the 1 in 
143-145 east of Périgueux, and fell only to 70 km.p.h. 
(434 m.p.h.) at Limeyrat summit after the grade had 
steepened to 1 in 100; up the entire grade the car was 
operated in top (fourth gear) and with the throttle only 
half open, the engine speed being about 1,000 r.p.m. at 
80 km.p.h. (50 m.p.h.) and about 875 r.p.m. at 
70 km.p.h. (43 m.p.h.). The top engine speed of 1,500 
r.p.m. corresponds to a track speed of 120 km.p.h. 
(75 m.p.h.) when the car is operating in top gear. 

Up the 1 in 40 grade from Tulle the car was operated 
in second gear all the way, changing to third on the 
slightly easier grades just before Correze. The start-to- 
stop time for the 16:87 km. (10-45 miles) from Tulle to 


Loc or 265-B.H.P. Raitcar Run Up 1 1n 40 Grape, S.N.C.F. 


























Height - . 
Dis- Curve 
above tance, -— Min. sec Speed, | radius, 
—_ km km.p-h. | metres 
Metres “4 | ; 
| 
| 
212-7 0-00 Tulle .. dep.| 0 00 — — 
598 km.p. i 35 
599 9 _— 42 — 
600, _ 43 500 
601 _— 43 — 
602 — 42 300 
603 — 43 300 : a 
604 at 43 290 Transmission 
605 — 44 250 in second 
606 PFA 41 250 gear; engine 
607, | — 40 240 f speed - 175 
608 , pass.| 15 09| 44 290 to 1,300 
609s, | — 44 — tm 
493-7 | 12-62 Gimel (609-7 km.p.) 
pass.| 17 16 45 500 
610 km.p. - —_ 45 — 
611 ” Fe _ 45 352 
612, . 64 ms ; OF 
613 > ole nm 55 497 Transmission 
555-0 | 16-875 | Correze ".. arr.| 22 31] — ee in third gear. 
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Diesel Railway Traction 


Correze was 22 min. 31 sec. against the schedule of 
24 min., and equivalent to an average of 27-°9 m.p.h. The 
car moved slowly out of Tulle station through the junc- 
tion and took 1 min. 55 sec. to accelerate to 40 km.p.h. 
(25 m.p.h.), but thereafter went up the continuously- 
curved 1 in 40 at a steady 42-44 km.p.h. (26-273 m.p.h.) 
with one momentary drop to 40 km.p.h. (25 m.p.h.) on 
the section with the sharpest S-curve, 240 m. (790 ft.) 
radius; the remainder of the route from Tulle to Gimel 


Pak 
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into passenger service on the line between Bordeaux and 
Périgueux. It comprises a bogie vehicle with a double- 
unit diesel-electric power plant, and carries a pantograph 
and control gear so that the traction motors can be fed 
with current from the overhead contact line when operat- 
ing on electrified lines. On the Bordeaux—Périgueux ser- 
vice it will work over the 1,500-volt d.c. Tours—Bor- 
deaux electrified section between Bordeaux and Coutras, 
323 miles, and thence to Périgueux, 46} miles, and on 





Railcar for operation either on diesel power, or on 1,500 volts 
d.c. with overhead current collection, French National Railways 


is curved almost continuously at 250-300 m. (820-985 ft.) 
radius and between Gimel and Correze at 350-500 m. 
(1,150-1,640 ft.) radius. On the easier grades near Correze 
a momentary maximum of 64 km.p.h. (39:7 m.p.h.) was 
attained. The accompanying log can be read in conjunc- 
tion with the gradient profile to gain an idea of the per- 
formance of the car between Tulle and Correze; the 
heights above sea-level of these two stations are 700 ft. 
and 1,800 ft. respectively. 

Up the final bank at 1 in 66-40-50 to the summit of 
3,090 ft. at Laqueuille, the car, here in a snowstorm, 
increased its speed from 45-46 km.p.h. (28-29 m.p.h.) to 
50 km.p.h. (31 m.p.h.) on running from the 1 in 40 on to 
the 1 in 50 grade. Up the subsidiary 1 in 40 section lead- 
ing from Pontgibaud to Le Vauriat (2,270 to 2,875 ft. 
above sea-level) the car was worked in second gear as far 
as St. Ours, and maintained 42-44 km.p.h. (26-273 m.p.h.) 
round continuous curves of 250-300 m. (820-985 ft.) 
radius. At the short station level stretch the gear was 
changed to third and the throttle opened nearly full; the 
speed immediately rose to 50 km.p.h. (31 m.p.h.) and did 
not fall below 45 km.p.h. (28 m.p.h.) up the ensuing 
3 km. (1-86 miles) to Le Vauriat, the engine running at 
800-820 r.p.m. with the throttle wide open. In the west- 
bound direction speeds of 42-44 km.p.h. (26-274 m.p.h.) 
are normal up the longer 1 in 40 grade leading out of 
Clermont-Ferrand and ending at Le Vauriat (29 km.p.). 


New Twin-Power Vehicle 


The first of a new type of two-power railcar is under- 
going its tests in France, and will shortly be introduced 


certain schedules across central France to Clermont- 
Ferrand, under diesel power. 

This new railcar, as well as a second of the same type 
which is to be given its trials shortly, was built by the 
Soc. Alsthom, and is equipped with two Alsthom-Ganz 
engines each set to give 250 b.h.p. at 1,300 r.p.m. and 
each coupled to a 150 kW variable-voltage generator 
having an overhung auxiliary generator of 9 kW capa- 
city. There are two nose-suspended traction motors on the 
bogie at the end of the car remote from the diesel engines. 
The car is 84 ft. long and contains a 9-ft. baggage room, 
a postal compartment, a lavatory, 73 seats, an engine 
room, and two driving compartments. Trailers are hauled 
when necessary, and they and the passenger saloon of the 
railcar are heated by an oil-fired La Mont boiler providing 
220 to 265 lb. of heating steam an hour. 








FRENCH COLONIAL RAILCARS.—The Madagascar Rail- 
ways now have in traffic on metre-gauge lines two double- 
engined railcars each hauling one special trailer. Power 
is provided by two Saurer six-cylinder engines having a 
maximum output of 180 b.h.p. each, and driving the 
wheels through an electric transmission system with four 
traction motors. A car and trailer weigh 42 tonnes loaded, 
and have accommodation for 54 seated and 30 standing 
passengers. A top speed of 53 m.p.h. is allowed, and 
34 m.p.h. can be maintained up grades of 1 in 67. On the 
Réunion lines a double-engined car of the same power and 
type hauls two trailers, the set weighing 72 tons and 
having 44 seats and 58 standing places, in addition to 
freight and parcels space. 
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NORTH WESTERN RAILWAY 
DIESEL RAIL CAR 








TRAVEL BY DIESEL RAIL CARS 


The North Western Senne will inaugurate a new quick comfortable and convenien 
Diesel Rail 


service for third 
Class passengers by « feet of May 16th. The cars will chiefly oamio tate between 
Jultundur City and Hoshiarpur, Kapurthala, Tanda Urmar, Lohian Khas; 


between 
Amritsar and Nerowal, Qedian, Batela, Gurdaspur; 
and between 
Tahst}Jagracno-Ludhiana, Ferosepore-Bhatinds-Dhuri-Sangrur. 
One of the cars will also pay » daily visit to Lahore, arriving at 19-50 from Amritsar and leaving at 20-4 for 
Jullundur Oity. 


ao Com 00 ote So wardins pate 2 oat modern service between these important points, a 
most popular, The following are the Abstract timings for these cars which 


service which it is hoped will be 
will come into foree from May 15th. 


BETWEEN JULLUNDUR CITY AND HOSHIARPUR. 





arr. dep. ST. 
Rall Cas Jufundw City ie Thestlarper +2 442 Jallundur City 5-47 
. . ee ° os 6-55 * 4 
- . on ° 1-68 6-14 9-18 
- . « - 10-42 = 10-50 °. 11-53 
+ . 12-3 ” 13-4 13-14 ° 14-16 
4 e M8 pe 6-37 15-47 a 16-49 
* 7 - -1 aa - 19-13 
- 20-35 . 21-45 
BETWEEN SULLUNDUR cITY, KAPURTHALA AND TANDA URMAR. 
Raf Car Jullenger City 6-56 Kapartbala 2 = 
° epee 1-8 Tanda Urmar 8-34 9-2 ene 10-37 
° ww e a 12-33 13-53 
BETWEEN TANDA URMAR—JULLUNDUR CITY —DASUTA—LOMIAN KHAS 
Rall Car Tasdéa Urmar -«@ Jalfundur City te 40 * ts Dasuya ists 
. Desaye 18- 3s fo Khas 2- 
. Leblan Khas Lad jur City ost 
BETWEEN SULLUNDUR CITY AND AMRITSAR 
Rall Car Jullendar City io-is 
BETWEEN AMRITSAR AND NAROWAL. 
RaQ Car Amritenr tens 43 aaa ie-is se Amrftsar eat 
- = 15-0 16-45 16-55 ° 18-20 
BETWEEN AMRITSAR—BATALA AND DUAR 
Ran Car Asritear oh Qadian mio 20-80 Amritear Fai) 
7 os 5-53 6-3 Batala 6-21 
. Relate a ” Ps xs pn — a? 
“TETWEEN BATALA—GURDASPUR, QNDIAN—LAHORE AND JULLUNDUR ‘CITY, 
Rall Car nae ints vw Gurdaspar ine 12-10 Batala 12-51 
e 13-7 o 13-47 18-55 ° 14-33 
- 7 14-45 Qadian 15-10 15-25 “ 15-51 
o on 16-51 11-5 Lahore 
. Jellunéer City 22-50 
BETWEEN JULI SULLUNDUR CITY— LUDMLANA—FEROZEPOREBHATINDA DHURI AND SANGRUR. 
Rall Car State City ‘30 Ludhiana 7s 
° 8-0 Feresepore Cantt, 1-8) 1-45 Bhatinda 13-30 
° iainas 13-50 . be -4 5-3 Ledhiana 18-16 
© Seeueapene Castt rer) Bhatinda 1-20 7-35 angrar 10-20 
° 10-3 Lodhians 2-15 4-10 Moga Tahsil 15-25 
« Moge Tahst 15-45 . 17-10 «(18-5 Jullundur 
via Nakedar 20-15 
BETWEEN JULLUNDUR CITY— DHURI—PATIALA—BHATINDA AND RAIWIND. 
Ball Car Judundur City 1-8 Ledhiana 19 Bt Dhar ‘ois 
e 1-5 Patials 12-10 18-10 Bhatinda 16-35 
ns Fererepore Cantt. 18-55 18-59 Raiwind 20-20 
BETWEEN RAIWIND—FEROZEPORE CANTT.—MacLEOD GANJ ROAD—NAKODAR—LOHIAN KHAS 
— JULLUNDUR CITY 
Rail Car Raiwind re) Ferorepore Cant& -o 6-4 be ote J a Read rt 
° MacLeod Ganj Read i-e Nakodar 16-30 16-40 =Lehinn K n-is 
. Leblan Khas n-s Jaltandur City 18-35 
in of the of the above services following change in timings of trains will also 
be made from the same date 
Train Ne. Station from to err. 
40 Dewn Jailundur City 12-4 Tanda Urmar “4-7 
4 Dewn Jaitundar (My 19-23 Mokerian 21-35 
“5 Up Bherpar Strwal u-18 Jallunder City 16-15 
7 Up Heaburper 16-35 Jellunder City 18-18 
248 ~Dewn Jalunder City 1-38 9-38 
1% Down JeBunder City %- Hoshiarpur 21-50 
303 Dews Majithe 18-3 Narowal 20-5 
309 (Up Ste 12-30 Amritear 14-0 
423 (Up Jalbale oad 12-30 Chabiana 15-25 
<4 Down Macleod Ganj Road 12-16 ‘erorepore Cantt. 15-45 
426 Jallalabad 1-58 Ferorepore Cantt. 9-20 
toh Up Jeltundur Clty 1-« Kaparthaia 18-14 
5 (Up Julunder uo Pajian 13-5 


‘The service on the Jullundur City-Hosbiarpur and Batala-Qadi: sections will consist of Diesel Rail Car 
and train services mentioned above 193 up between Hoshiarpur and Jullundur City and 310 down be- 
tween Batala and Qadian which will continue to run as at present 
The stewing trains and Gentine! Coaches will come off due | to Diesel Rai! note services provided on 
Perosepore Cantt-Ludhiana, Jullundur City-Loh: Khas, Dhu dur City sections: 
210 down and 419 up between Perosepore Cantt and Ludhiana. 
71 up and 72 down Gentine! Coaches between Jullundur City and Lohian Khas. 
307 up and 308 down between Dhuri and Ludhiana 
205 up and 206 down Sentinel Coaches between Dasuya and Jullundur City 
For timings at intermediate stations, reference should be made to Station Masters concerned. 
CHIEF OPERATING SUPERINTENDENT. 








Facsimile of poster and advertisement used 
by the North Western Railway of India to 
draw attention to the new railcar services 


Diesel Railway Traction 


Railear Services in North 


Western India 


HE eleven diesel-mechanical railcars received by the 
North Western Railway of India during the last part 
of 1938 and the early weeks of 1939 began to go into 

service round Jullundur in February, but since the middle 

of May have been prov iding numerous services on a variety 
of broad-gauge lines in the vicinity of Jullundur City, 
Amritsar, and Ferozepore, as detailed in the timetable 
reproduced in the adjacent column, which is a facsimile 
of the North Western Railway’s advertisement published 
in several Indian papers. 


Passenger Accommodation 


In view of the number of cars and the intense service 
which it was proposed to operate with them, consider- 
able attention has been paid to the training of the drivers, 
under the guidance of the Ganz engineer who accompanied 
the railcars from Budapest to India. The car interiors are 
laid out solely for third class passengers, and there are 
101 seats on a tare weight of 31 tons and within a car 
body length of 68 ft. The new services represent accelera- 
tions over the previous’ timings, which were maintained 
by steam trains and Sentinel steam railcars, and are 
intended to cope with the intense and still growing com- 
petition from road transport organisations. Only wooden 
seats are provided, but the windows are all of the drop 
type and are fitted with wooden sun louvres. The 
interior finish is of polished plywood, and down the white 
ceilings are numerous roof ventilators and electric lights. 
There is a lavatory near the centre of the car. These 
cars were illustrated and the mechanical portions and 
power plants described in the issue of this Supplement 
for February 17 last. 

These railcars can maintain a top speed of 55 m.p.h. on 
straight level track, and can run at 37-38 m.p.h. up 1 in 
100 grades. Fuel sufficient for a run of about 600 miles 
is carried, and the individual car mileages range up to 475 
a day. A driving position is provided at each end of the 
vehicle to obviate turning. 





One of the new 250-b.h.p. Ganz cars about to leave 
Lahore station 
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OIL-ENGINED SHUNTER WITH MODERN 


Torque transmission during gear changes gives improved operation 
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TRANSMISSION 
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5-ft. 6-in. gauge locomotive for heavy slow-speed yard service 


NEW 30-ton four-wheeled diesel-mechanical shunting 
locomotive for the Shell-Mex organisation has been 
completed recently by Hudswell, Clarke & Co. Ltd., 

and is equipped with numerous fittings designed to prevent 
the emission of sparks, even down to the covering of the 
buffer heads, and the provision of a 300-gal. water tank 
so that the rails may be watered should slipping occur 
and give rise to any sparks. 

Power is provided by a Gardner 8L3 engine carried on 
the locomotive frame structure. This engine is set to give 
maximum outputs of 204 b.h.p. at 1,200 r.p.m. and 
175 b.h.p. at 1,000 r.p.m., the respective torques being 
890 and 915 lb.-ft., and the m.e.p.s 91 and 93} lb. 
per sq. in. The maximum torque of 938 lb.-ft. and 
maximum m.e.p. of 96 lb. per sq. in. occur at a rotational 
speed of 650 r.p.m. The eight cylinders have a bore 
and stroke of 54 in. by 7? in. and the piston speed at 
maximum revs is 1,545 ft. per min. The engine incor- 
porates all the usual Gardner L3 features including direct 
injection, crankcase in two parts with the lower portion 
carrying the bearings, iron cylinder blocks cast in pairs, 
aluminium alloy pistons, C.A.V.-Bosch fuel injection 
pumps, and Gardner nozzles. 


Transmission 


The transmission comprises a Traction-type gearbox 
with Tele-change preselective gear, both evolved by the 
Hydraulic Coupling & Engineering Co. Ltd., and applied 
previously by Hudswell-Clarke to a number of diesel loco- 
motives. It is designed to give track speeds of 3, 5 and 
9 m.p.h. with top engine revs. A Vulcan-Sinclair hydrau- 
lic coupling is incorporated in the transmission. 

Only a slight loss of torque during gear-changing is a 
feature of this transmission. The gearbox has constant- 


mesh gears and dog clutches with baulking rings to pre- 
vent engagement except on synchronism, and by the use 
of an auxiliary friction clutch in parallel with the top- 
gear dog clutch, the tractive effort is maintained during 
gear-changing intervals when changing up; this auxiliary 
clutch is used only momentarily during the gear change, 
and is not used when changing down. The Tele-change 
operating mechanism provides finger-and-thumb preselec- 
tive control, the actual changes being effected by inter- 
connection with the clutch mechanism, to which is pivoted 
a rotating disc carrying a pawl. When the disc is rotated 
in one direction the pawl engages with a ratchet plate 
pivoted about the same centre as the disc. The ratchet 
plate turns when engaged by the pawl, and a lever ex- 
tending from it causes the gearbox selector rod to slide, 
and so disengage one step and engage another. The disc 
is then turned backwards a little, so that the pawl is dis- 
engaged from the notch. In principle, another disc with 
separate rotating mechanism is added to the assembly, 
and a pin projecting from the pawl rests on the edge of 
this second disc, so that the pawl is held up clear of 
the ratchet plate. A notch is cut in the edge of the second 
disc so that the pawl pin can move into it and permit the 
pawl to engage with the ratchet, and thus move the gear- 
box selector rod, at the will of the driver. 





HUNGARIAN ExPpREss RAILCAR.—A further 240/275 b.h.p. 
Arpad double-bogie diesel-mechanical fast railcar for 
speeds up to 75 m.p.h. has been ordered by the Hungarian 
State Railways from Ganz & Co., of Budapest, in order to 
supplement the present fast services from Budapest to 
Vienna, and to such Hungarian towns as Miskolc, Csap, 
and Pucs. 
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AIR-CONDITIONED 


OUR Drewry diesel-mechanical railcars have just been 
completed at the English Electric works at Preston, 
for operating improved passenger services on the 

5-ft. 6-in. gauge lines of the Nizam’s State Railway. They 
are not only the first railcars built in England, but also 
the first in India, to be completely air-conditioned and this 
equipment is applied both to the second and third class 
saloons. 

On each of the two bogies is mounted a Gardner 6LW 
engine with a normal sea-level output of 102 b.h.p. at 
1,700 r.p.m., but which, in view of the high altitude at 
which it will work, has been set to develop 87 b.h.p. at 
the same rotational speed under site conditions. Also 
mounted on the bogie is a Vulcan-Sinclair fluid coupling, 
a Wilson-Drewry four-speed epicyclic gearbox, and an 
axle-mounted spiral bevel reverse gear and single helical 
spur reduction gear enabling four speeds to be obtained 
in either direction of travel. Driven by the engine is a 
24-volt Stone’s Tonum lighting dynamo, which charges 
its own battery system, comprising a 19-cell Alconum 
cadmium-nickel battery with a capacity of 117 amp. hr. 
The two batteries of the car were supplied by Stone and 
are connected in series to supply 48-volt current for the air- 
conditioning evaporator fans. Multiple-unit operation is 
envisaged, and this is made possible by a patent system 
of electro-pneumatic remote control which gives positive 
and synchronised speed changes from any given remote 
control position. The admission of air to the cylinders 
mounted on the transmission units is controlled by a series 
of electro-pneumatic valves. The air supply for the con- 
trols is taken from the Westinghouse brake system. 


Mechanical Portion 

The cars measure 66 ft. in length over headstocks and 
have bogies pitched at 47 ft. 2 in. centres. The under- 
frame and body frame form an integral all-welded steel 
structure, to which the side and roof panelling is spot- 
welded. Seating is provided for 84 passengers, of whom 
14 are carried in two purdah compartments. Second and 
third class lavatory accommodation is provided, and the 


Diesel Railway Traction 


CARS FOR INDIA 


water is raised by means of compressed air taken from 
the braking system. The passenger seats are arranged 
in pairs, back to back; they are provided with Dunlopillo 
fillings and are upholstered in tropical hide. Light parcels 
racks extend down the sides of the main passenger saloon 
and additional baggage space is also available beneath the 
seats and in one of the driving compartments. The interior 
panelling and the ceiling of the car are finished in Rexine 
and the dovetail steel floor is covered with cork overlaid 
with battleship linoleum. The power bogies are inter- 
changeable, and provision is made on all of them for the 
mounting and driving of the air-conditioning generator 
should substitution become necessary. The axles are sup- 
ported in Timken roller bearings and the wheels are of 
the forged steel type with separate tyres. 

Constantly circulating dust-free air at the correct tem- 
perature and humidity for passenger comfort is supplied 
by Stone’s air-conditioning system. Fresh air is mixed 
with a proportion of re-circulated air and is delivered from 
the evaporator unit through downwardly discharging ducts 
or grilles in the ceiling of the coach. The air temperature 
is controlled by a series of thermostats. The equipment 
includes a 10-kW 50-volt generator mounted on one of 
the two power bogies and this supplies current to a com- 
pressor motor and for the fan motor of the condenser 
unit. The compressor and condenser units are mounted 
below the underframe. Freon is used as the refrigerant. 
The system is controlled by a panel in one of the driving 
positions, and when the switches are on and the desired 
temperature selected, the equipment is entirely automatic 
in its operation, and pilot lights are provided to show 
when the necessary refrigeration has taken place. As 
the air-conditioning system delivers a constant supply of 
fresh and cool air to the saloons, all the windows except 
six are of the fixed type. The six half-drop lights can 


be opened in case of emergency. All glazing is carried 
out in Calorex glass and particular attention has been 
paid to the insulation of the body, which is achieved by 
means of Tropal mattresses enclosed in Alfol sheeting and 
attached to the Sundeala or Limpet interior panels. 





175-b.h.p. double-engined Drewry diesel mechanical railcar, Nizam’s State Railway 
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Diesel Railway Traction 


LUXURY 


OLLOWING the successful operation of Cometa, the 
three-car diesel electric de luxe train supplied by 
Armstrong-Whitworth in 1934, the Sao Paulo Rail- 

way ordered two further trains of greater power and 
capacity from the same builders, and these have just been 


shipped to South America. They are composed of one 
power and three passenger cars in non-articulated forma- 
tion seating 134 passengers, and power is provided by a 
pressure-charged engine with an output 33 per cent. greater 
than the engine installed in Cometa. The contract for 
the trains was carried through under the direction of the 
railway company’s consulting engineers, Messrs. Fox and 
Mayo, the power vehicle and equipment being supplied by 
Armstrong-Whitworth & Co. (Engineers) Ltd., and the 
carriage portion by the Birmingham Railway Carriage & 
Wagon Co. Ltd. 

One of the new trains has been named Estrella and is 
painted dark blue with a cream roof; the second train is 
named Planeta and is painted red with a cream, roof. 
Both sets are to be used, as is Cometa, for first class 
passenger traffic between the port of Santos and the city 
of Sao Paulo, and on the celebrated Sierra incline will 
be raised and lowered by cable. It is the equipment on 


DIESEL TRAINS FOR SOUTH 
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AMERICA 


English-built four-car non-arti- 
culated sets with pressure- 
charged engines for operation 
on 5-ft. 3-in. gauge lines 
near the Atlantic sea- 


board of Brazil 


One 
of the two 
new  diesel- 
electric trains of 
the Sao Paulo Railway 
which have a power weight 
ratio of 5°6 b.h.p. per ton of tare 
and 5°1 b.h.p. per ton of gross weight 


this section which caused the train to be limited to about 
194 ft. in length and to about 108 tons in weight without 
passengers and luggage. The distance between Santos and 
Sao Paulo is 49 miles, and the summit of the line is 
2,600 ft. above sea level. The maximum designed speed 
is 60 m.p.h. and the train has to negotiate six-chain 
curves. 


Power Equipment 


At one end of the train is a double-bogie steel power 
vehicle housing all of the power equipment and all of 
the transmission equipment except one traction motor, 
which is on the car at the other end of the train. The 
power car weighs 47} tons, of which the bogies account 
for 10} tons, and is coupled in normal fashion to the 
adjacent passenger vehicle, but has an outer full-width 
vestibule sheathing in order to preserve an unbroken ap- 
pearance of the exterior. In addition to the power plant, 
this vehicle also houses a buffet and the guard’s locker. 
There is one driving compartment in the power car and 
another at the opposite end of the train. The roof of the 
power car is removable so that the main engine-generator 
unit can be lifted or lowered en bloc during an overhaul. 
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Standard buffing and drawgear is fitted for use on the 
Sierra incline. 

Power is provided by a four-stroke Armstrong-Sulzer 
6LDA25 engine pressure-charged on the Biichi exhaust-gas 
turbo system. The six cylinders have a bore of 250 mm. 
and a stroke of 350 mm., and are set to give a maximum 
output of 600 b.h.p. at 750 r.p.m., under which condi- 
tions the m.e.p. is 100 lb. per sq. in. and the piston speed 
1,720 ft. per min. The control system allows the engine 
to run also at speeds of 620 and 450 r.p.m. with corre- 
sponding maximum outputs of 462 and 203 b.h.p 

The crankcase of the engine is fabricated of steel through- 
out and is combined with the sump; moreover, the side 
frame is extended at one end to carry the main generator, 
and is supported on the car frame through the inter- 
mediary of rubber pads. Aluminium side inspection doors 
and end covers give access to the main bearings, big 
ends and timing gears. The cylinder block is of cast iron 
and is bolted to the crankcase; it carries renewable cast 
iron cylinder liners. Separate iron castings are used for 
the cylinder heads and each carries one inlet valve, one 
exhaust valve and the fuel injector.. The crankshaft is 
of oil-treated carbon steel with hollow-bored crankpins and 
journals, and is carried on seven bearings composed of 
steel shells lined with whitemetal, whereas the big-end 
bearings of the nickel-chrome steel connecting rods have 
gunmetal shells lined with white metal. The gudgeon pin 
bearing is of the stepped type with a phosphor-bronze 
bush; it is of nickel steel and is supported in a piston of 
aluminium alloy which carries four compression and two 
scraper rings. The camshaft is located in a casing bolted 
to the lower part of the cylinder block; it runs in phosphor- 
bronze bearings and is driven by gears from the camshaft. 
The governor is driven by bevel gears and a chain drive 
to the water pump is taken from one of the intermediate 
timing wheels. Fuel is injected by C.A.V.-Bosch pump 
elements through C.A.V.-Bosch nozzles. An Auto-Klean 
strainer is inserted in the fuel circuit, and Zwicky filters 
at the fillers. Pressure lubrication is used for all parts 
except the cylinder walls, and a Stream-Line oil renova- 
tor containing two electric heating elements is included 
in the lubricating oil circuit. 

The Biichi pressure-charger is attached to a seating 
above the main generator. Air is drawn to it through a 
perforated plate attached to the vehicle side above the 
cant rail, and then through two Vokes air filter panels. 
Flexible bellows connect the filters and the blower, and 
the air ducts are lined with Mascolite to minimise noise. 
‘There are two independent exhaust manifolds, each con- 
nected to three cylinders and leading to the inlet of the 





Diesel Railway Traction 


Left: 600-b.h.p. Arm- 

strong-Sulzer engine pres- 

sure charged on the Biichi 

system, and with English 

Electric main and auxi- 

liary generators carried on 
the same bedplate 


Below: interior of first 
class saloon in one of the 
new diesel-electric trains 


for the Sao Paulo Railway 





The 


exhaust-gas turbine of the pressure-charging set. 
turbo blower is water cooled through a bypass from the 


engine cooling system, which incidentally includes roof 
radiators and is under thermostatic control. The chain- 
driven centrifugal water pump has a capacity of 9,000 
gal. an hour. 

The engine governing gear is operated through a series 
of oil-electric valves controlling the oil supply to the stop- 
and-start cylinder, injection timing cylinder, governor, and 
rheostat oil motor used in conjunction with the automatic 
power control gear to maintain constant horse-power 
corresponding to each speed. The automatic control gear 
is also under the influence of the engine induction air 
pressure in order to provide a control which is responsive 
to changes in induction pressure as well as to changes in 
speed. The oil supply for the control is taken from the 
cooling pump in the lubricating oil circuit at a pressure 
of 50 Ib. per sq. in. Any alteration of the load on the 
engine tends to decrease or increase the speed, and the 
governor alters the quantity of fuel injected to suit the 
new load. The quantity of fuel injected at each power 
stroke is determined by the fuel pump control rod which 
is connected to the governor shaft. This shaft has a 
separate hand-controlled cut-out lever for each pump 
element, so that any cylinder can be cut out of action. 
The amcunt of fuel injected, and thus the engine torque, 
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is regulated automatically through an oil motor having a radial piston 
which is attached to the regulating arm of a rheostat inserted in the 
self-excited field of the main generator, and by which the power output 
of the generator is varied. It is impossible to increase the engine load 
above that set by the normal torque corresponding to any controller 
position. The fuel pump control rods have definite positions correspond- 
ing to the controller positions, so that a definite quantity of fuel is fed 
into the cylinder at each power stroke; if for any reason one cylinder 
is working at a decreased output the engine speed will tend to fall, and 
the rheostat control will operate to reduce the generator output accord- 
ingly, thus preventing overloading of the remaining cylinders. 







DE LUXE 
12 PASSENGERS _ __ _ 
The three 


-33'4%"- 
BUFFET — 


Transmission and Electrical Equipment 

The electrical equipment was furnished by the English Electric Co. 
Ltd., and comprises principally a direct-coupled six-pole main generator 
with interpoles; an overhung auxiliary generator; and three high-speed 
motors, two mounted on the underframe of the power car and one 
on the underframe of the passenger coach at the opposite end, and each 
driving a single axle through a cardan shaft and worm reduction gear. 
The main generator has a maximum voltage of 750 at zero current and 
a maximum current of 1,500 amp. at 225 volts. The one-hour rating 
at 750 r.p.m. is 850 amp. 430 volts, and the continuous rating at the 
same speed 750 amp. 525 volts. Each motor weighs 3,130 Ib. and has 
a one-hour rating of 275 amp. 475 volts, the temperature rise by 
resistance in the windings being 120° C., and measured by thermometer 
at the commutator, 90° C. The armature is carried on S.K.F. roller 
bearings. In order to guard against any racing if a defect should occur 
in the mechanical part of the transmission, the motors have an over- 
speed mechanism which comes into operation at a speed of 2,200 r.p.m., 
that is, 25 per cent. above the normal top speed. Two 54-cell 197- 
amp.hr. Chloride lead acid batteries are included in the electrical equip- 
ment; one of them provides the current for engine starting and for the 
control circuits, and the other is for the power car and train lighting. 
Normally the battery duties will be changed over every day. The head- 
lamp is of Stone’s Tonum type of 250 watts capacity at 110 volts; the 
train lights are 110 volts 40 watts gas-filled lamps. Other electrically- 
driven auxiliaries include ventilating fans, and windscreen wipers. 
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Carriage Portion 

Both the car underframes and bogies are welded up of high-elasticity 
steel. The main solebars are built up from angles but the side sills 
are of Z section. The suspension system comprises individual laminated 
springs and rubber auxiliaries above the Timken roller bearing axle- 
boxes, and bogie bolsters supported on helical springs and fitted with 
Luvax shock absorbers. The disc wheels have been asbestos sprayed. 

As the power car was to account for about 47 tons of the total 
desired weight of 108 tons without pay load, it was necessary to use 
aluminium for the coach panels and roofs in order to keep the weight 
of the three large-contour passenger vehicles within the limits. The 
body framing is of light but deep steel flanged channel sections, and 
the pillars, carlines and floor bearers are arranged almost as continuous 
hoops. The floors are formed of galvanised steel sheets covered with 
treated cork and overlaid with linoleum. Insulation against heat and 
noise is obtained by spraying Roberts’s asbestos to the inside of the 
aluminium panelling and interior lining, and the underside of the dove- 
tail flooring is sprayed with asbestos finished with hard surface cement. 

The decoration of the saloons has been carried out in polished 
mahogany up to the cantrail level, and above that in cream enamel. 
Ventilation is by Airstream ventilators above the windows and Monarch 
extractors in the roof. The seats supplied by G. D. Peters Limited 
are upholstered in rattan and buff-coloured hide. Each saloon has two 
electric fans, and these, with the lighting and buffet equipment are of 
Stone’s manufacture. In addition to the buffet-kitchen carried in the 
power car, and used for the passengers in the adjacent coach, there is 
another set of buffet-service equipment near the other end of the train 
for the passengers in cars Nos. 2 and 3. Part of No. 3 car is being 
fitted out in Brazil as a Pullman saloon. The lavatories and toilet rooms 
in each car are finished in white enamel and have chromium-plated 
metallic fittings. In each driving position is a vacuum brake handle, 
hand brake, controller with deadman attachments, reversing handle, 
speedometer, and a control desk carrying the usual gauges and meters. 
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passenger cars are close coupled, and each has a brake handwheel inside the skirting for use when descending the Sierra 
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BUFFET AND LUGGAGE 






.134 PASSENGERS 


Diagram of the 600-b.h.p. four-car train for first class traffic on the Sao Paulo Railway ; the weight with a full complement of passengers is 117 tons. 
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Diesel Railway Traction 


The Heating of Railears and Diesel Trains 


N the course of the discussion on Mr. H. J. Fountain’s 
paper on the utilisation of waste heat from diesel 
engines, read before the Diesel Engine Users Asso- 

ciation on March 8 and abstracted in the issue of this 
Supplement for April 14, Mr. T. Hornbuckle (L.M.S.R.) 
said that one of the things which had to be borne in mind 
when designing the heating system of the L.M.S.R. three- 
car diesel train was that it had to fit in with the ordinary 
train heating system. It was not practicable to put pas- 
sengers into a train on a cold morning and wait for the 
engine to start running in order to warm up the carriages. 
There was in existence a pre-heating system with steam 
boilers for the purpose of pre-heating trains, and the 
diesel train had to be able to utilise this standard pre- 
heating system. Then it seemed desirable to use the 
standard steam radiators, and the steam-heating system of 
the diesel therefore was built up around the existing units. 
There were six engines on the train but only two boilers 
applied to four engines, so that two-thirds of the heat 
available was being employed for heating the train and 
that amount of heat was more than adequate for main- 
taining the temperature. The running of diesel engines 
successfully involved not only maintaining the mechanical 
parts but consisted also in obtaining the maximum value 
from the fuel, and in that respect the efficient cooling of 
the engine could not be ignored; nor could the utilisation of 
the maximum possible amount of heat from the exhaust 
gases. 
Direct Exhaust Heating 


Mr. H. D. Bush said that the problem of diesel-train 
heating was examined long before the thimble-tube type 
boiler was introduced and the first line of development 
was the method of direct heating of the air by some form 
of heat exchanger, to transmit the heat from the exhaust 
gases to the air. After carrying out extensive tests, the 
direct heating method was abandoned because, even at 
comparatively low exhaust gas temperatures, the hot steel 
structure gave off a metallic odour which was very objec- 
tionable. The next stage was to turn to some form of heat 
converter in the form of a boiler, and the introduction 
of the thimble-tube type boiler solved many of the prob- 
lems, particularly in foreign countries. One type of boiler 
had the advantage of being worked dry, so that if the 
water system failed there was no consequent material 
damage. The first unit of this type for use with diesel rail 
traction was tested out with a 1,330 b.h.p. engine, two of 
which were installed in the Canadian National Railways 
twin-unit diesel-electric locomotive. The tests indicated 
that generally the capacity of the boiler in terms of the 
b.h.p. generated by the diesel engine was such that the 
boiler was capable of generating 1 Ib. of steam per 
h.p. hr. at 100 lb. per sq. in. pressure, which at the 
normal load of the particular engine was 1,250 lb. 


Heating during Coasting 


Another problem with diesel traction was in connec- 
tion with a diesel-electric train which travelled over a 
mountainous route rising, say, 2,500 ft. in 35 miles, with 
full engine output, and then descended a grade of 35 
miles,-or an hour’s run without engine power—the return 
journey obviously being similar. With the engine power 
shut off, there was no heat for the coaches, and this 
difficulty was overcome by providing electric immersion 
heaters in the boiler. The transmission was electric, and 
automatically as the driver opened the electric power cir- 


cuit he closed the electric immersion heater circuit and 
put the heaters in circuit with the generator and so main- 
tained the heat output whenever the engine was running 
at the idling speed. This system obviated the necessity of 
an oil-fired boiler. The heating of the train prior to its 
going into service sometimes determined whether hot water 
or steam was to be used. When a train had been standing 
all night, with hot water there was a reasonable water 
temperature above atmosphere in the boiler early in the 
morning, and a few minutes after starting up the engine 
there was a small amount of heat to warm the train, 
whereas with steam it might require an hour or more to 
provide the necessary heat. In one particular equipment, 
it took only 12 to 16 min. from the time the train left 
the running sheds to generate heat for the passenger com- 
partments. 








Rartcar MiLeaGes.—The three Maybach-engined 175- 
b.h.p. diesel-mechanical railcars at work in slow stopping 
services on the Belgian National Railways have now 
covered an average of over 465,000 miles each.; 36 Renault 
250-b.h.p. double-bogie railcars placed in service in France 
throughout the course of 1934, have now run an average 
of about 300,000 miles each; and 10 Renault 265-b.h.p. 
cars introduced in France in 1936 have averaged about 
240,000 miles. 


BRAZILIAN DIESEL SERVICE.—Although the five Fiat twin 
car 290-b.h.p. diesel-mechanical trains for the Central 
Railway of Brazil were delivered over a year ago, they 
did not go into regular operation until June 1 last, owing 
to extensive trials and negotiations on technical matters 
connected with the design and performance of the sets. 
The services they now operate leave Rio de Janeiro 
(Alfredo Maia station) for Sao Paulo and Bello Horizonte 
on Tuesdays, Thursdays and Saturdays, returning on Mon- 
days, Wednesdays and Fridays. The Sao Paulo train 
leaves Rio at 8.40 and arrives at its destination at 17.00, 
after making six intermediate stops. The Bello Horizonte 
train leaves at 7.50 and also makes six intermediate stops 
before reaching its destinations at 18.40, a saving of 4 hr. 
on the previous steam time, compared with a saving of 
2 hr. on the Sao Paulo route. The fare is the same as 
for ordinary express trains, but there is a seat reservation 
fee. 


HIGH-POWER RAILCARS IN FRANCE.—The six single 
engined 500-b.h.p. Renault A.D.P. railcars delivered to the 
Région de l’Ouest of the S.N.C.F. are now shedded at 
Caen, and are working trailer-hauling services between that 
town, Rouen and Le Mans. Ten similar cars for the 
Région du Sud-Ouest have been centred on Aurillac and 
are operating over the heavily-graded lines in that area, 
including services to Bordeaux. The latest type of 
powerful railcar in France is the Renault ADX? model, 
with two 300-b.h.p. engines, as described in the issue of 
this Supplement for May 12 last, but a further series of 
600-b.h.p. Decauville cars is being built for operation in 
the Savoy area of the Région du Sud-Est. The Decauville 
cars, with two Saurer 300-b.h.p. engines, are to have 
electric transmission, whereas the other types mentioned 
above have four-speed mechanical transmission. All 
these cars haul trailers if required, or can be operated in 
multiple-unit. 
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Railears for Light Provincial 
Traffic 


MONG the small private lines in Germany is the stan- 
dard-gauge Prenzlau District Railway, operating a 
radial system totalling 78 miles and centred on the 

town of Prenzlau, near Stettin. There are five different 
routes running out of Prenzlau, each with five to ten 
services a day and operated by over a dozen steam loco- 
motives, half-a-dozen diesel railcars, about 30 coaching 
vehicles and 300 freight wagons. Owing to intense road 
competition the old steam-hauled mixed trains were given 
up some years ago, and light diesel railcars were intro- 
duced on accelerated schedules. 

The four-wheel Wumag railcars have 37 seats and a 
nominal standing capacity of 17, but over 60 passengers 
are carried in rush hours. Nevertheless, the cars are 
cperated by one man and only in periods of peak traffic 
is the driver relieved of the duty of issuing tickets, shutting 
the doors, and announcing the next stop. The majority 
of the stations have no staff, and as there are few signals, 
the driver also has to get into telephonic communication 
with Prenzlau at one or two points. The car body and 
frame is of all-welded steel and has a length of 28 ft. 74 in. 
and a width of 8 ft. 1} in. The 2 ft. 11} in. wheels 
are spread over a base of 14 ft. 9 in. and the axles are 
carried in Peyinghaus boxes. 


Interior Arrangement 


Back-to-back seats with welded tubular steel frames 
are used, and are arranged three on one side and one 
on the other of the central gangway, and three seats are 
provided alongside the driving position at each end of 
the car. All seats are well sprung and are upholstered 
in green plush. Three folding seats are also arranged in 
the platform at one end, which is used for carrying bicycles 
and parcels; entrance is by a 3 ft. door on to this plat- 
form and a 2 ft. swing door at the other end. There are 
no partitions between the entrance platforms and the 
passenger saloon. The interior decoration is in oak, with 
a white roof and a floor covered in linoleum. Ventilation 
is by inside-hinged openings above the windows, drop 
lights in the doors, and a ventilator in the roof. Heating 
of the car is effected by the engine circulating water, sup- 
plemented in cold weather by hot water from a coke- 
fired stove, and this system can also heat the engine 
cooling water before starting up in winter. 

Magirus oil engines developing a maximum of 65 b.h.p. 
at 2,000 r.p.m. in six 88 mm. by 125 mm. cylinders are 





65-b.h.p. 8-ton (tare) railcar of the Prenzlau District 
Railway 
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used in some of the cars, and together with the radiator 
and four-speed Mylius gearbox are carried on a subframe 
below the car floor. The cylinder heads project through 
the floor below one bank of seats. With maximum engine 
revolutions the track speeds on the four gear steps are 
approximately 8, 15}, 26, and 46} m.p.h., but in normal 
service the top speed is fixed at 37 m.p.h. (60 km.p.h.). 
Attached to the engine are a 500-watt dynamo and a 
2-5-h.p. 24-volt starting motor. A 20-gal. fuel tank is 
housed beneath the three passenger seats against the driving 
position at one end, and under the corresponding seats 
at the other end is an instrument and apparatus box. 
Another larger car has the double-bogie layout and is 
equipped with two 125-b.h.p. Deutz engines and Mylius 
mechanical transmission. 

The four-wheel cars weigh about 18,000 lb. with supplies 
but without passengers, and the provision of 8 b.h.p. 
per ton of tare or 5:4 b.h.p. per ton of gross weight is 
sufficient to enable the cars to maintain schedule speeds 
of 23-5 m.p.h. compared with the 15 m.p.h. of the pre- 
ceding steam trains. Although the five lines have 
numerous curves down to 800 ft. radius and grades as 
steep as 1 in 50, the fuel consumption does not exceed 
18 litres per 100 km. (63 gal. per 100 miles). With a 
normal load of passengers the four-wheel cars can reach 
a speed of 25 m.p.h. in 33 sec. on the straight level. The 
same car design is used on numerous German private 
lines of short length, and over 50 of the type are at work. 








French 4,490-B.H.P. Locomotives 


Latest particulars show that since being put into regular 
service at the beginning of November, 1937, until with- 
drawn for some special tests at the end of February 
last, the Sulzer-engined 4,400-b.h.p. diesel locomotive, 
262.BD.1, built for the ex-P.L.M. Railway had covered 
over 150,000 km. The second locomotive, 262.AD.1, 
with M.A.N.-type engines, was put into service in March, 
1938, and to the end of March this year had covered 
108,000 km. In the haulage of express passenger trains 
the fuel consumption of both locomotives averages 0-64 kg. 
per 100 tonne-km. trailing, but with express trains making 
frequent stops and with really high-speed trains the 
consumption rises to 0-875 kg. per 100 tonne-km. trailing. 
On certain trials between Paris and Laroche the consump- 
tion of locomotive 262.AD.1 was 0-585 kg. per 100 tonne- 
km. trailing ; of locomotive 262.BD.1, 0-625 kg. ; and of 
one of the standard coal-burning 231.G class Pacifics, 
2-02 kg. Some slight trouble has been experienced in 
locomotive 262.AD.1 by heating of the big ends, and on 
one of the four main engines serious damage was caused 
by the breakage of a big-end bolt, which resulted in the 
locomotive being out of service from June 29 to October 27, 
1938. On locomotive 262.BD.1 the blades of the Rateau 
turbo-charger were broken and a new type of blade was 
substituted, the locomotive meanwhile operating without 
pressure-charging in some of the cylinders. 

With a trailing load of 535 tons either of these two 
locomotives can accelerate from rest up a curved 1 in 125 
grade to 124 m.p.h. in 37 sec., to 25 m.p.h. in 90-92 sec., 
to 37 m.p.h. in 160 sec., and to 50 m.p.h. in 270 sec. 
within a distance of about 355 km. A top speed of 60 
m.p.h. can be attained on this grade, and is reached in 
about 74 min. from the start. The d.b.h.p. from approxi- 
mately 40 m.p.h. upwards is maintained about constant 
at 2,350, but d.b.h.p. figures in excess of 3,000 are recorded 
at fast speeds when the oil engines are working at full 
load. A d.b.h.p. of 1,950-2,000 suffices to keep a 450-ton 
train moving at 60 m.p.h. up a 1 in 125 gradient. 
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NOTES AND 


Producer-Gas Railcars.—Eight small 150-b.h.p. De 
Dion Bouton 45-seater railcars are being introduced on the 
standard-gauge lines round Mont de Marsan and Luxey 
belonging to the Departmental Railways of Landes, and 
will also run to Bordeaux. They have a top speed of 
50 m.p.h. and run on 50-Ib. rails. 


New Type of Oil-Filter.—A new pattern of Stream- 
Line filter has been evolved by Stream-Line Filters Limited, 
of London, S.W.8, and can be installed in road vehicles 
or in railcars of small capacity. The new MC.7 model 
operates on the usual Stream-Line edge-filtration principle, 
but requires no routine replacements—only the draining 
of the sludge every few thousand miles. In certain installa- 
tions the original oil has been found in excellent condition 
after a vehicle mileage of over 30,000. 


Rhodesian Railcar.—During the first two years of 
its service on the Salisbury-Shamva branch, the 240-b.h.p. 
Ganz car of the Rhodesian Railways covered 97,500 miles, 
with an availability of 90 per cent. No spare power 
bogie nor engine were available during this time. The 
gross receipts of the traffic handled by the car during 
these two years amounted to £11,441, and the operating 
costs totalled £5,554, leaving £5,887 to cover interest and 
depreciation charges and profit. 

New Zealand Railcar Success.—Winter conditions 
now prevailing in New Zealand have not lessened the 
success of the new double-engined diesel-hydraulic Leyland- 
engined railcars put into service on the New Plymouth- 
Wellington line in April. Public response has been 
remarkably good, even from small towns such as Aramoho, 
the inhabitants of which have already bought nearly 1,000 
tickets. The cars are of the series of six built last year, and 
described and illustrated in the issue of this Supplement 
for September 2, 1938. 


Maybach Engine Orders.—The Maybach Motorenbau 
A.G. now has under construction at Friedrichshafen no 
fewer than 165 twelve-cylinder 650-b.h.p. engines pressure- 
charged on the Biichi system for installation in railcars 
and high-speed trains in Germany, Holland, and Norway, 
in addition to other non-pressure-charged engines of 
410/450 and 225/250 b.h.p. for railcars. The number of 
Maybach engines now in rail traction service or under 
construction totals 810, with an aggregate output of 
340,000 b.h.p. Railcars and trains equipped with Maybach 
engines have run approximately 80,000,000 miles. 


American News.—The Great Northern Railroad has 
ordered 14 diesel-electric shunting locomotives of 1,000 
b.h.p. from the Electro-Motive Corporation, the Chicago, 
Burlington & Quincy Railroad five 600-b.h.p. locomotives, 
and the Pere Marquette one 600-b.h.p. locomotive from 
the same maker. The high-speed diesel trains ordered by 
the Chicago & North Western to replace steam traction 
on the celebrated 400 express are expected to go into 
service in August. The locomotives are already in opera- 
tion with the existing stock. The Silver Meteor diesel- 
hauled service between New York and Florida has proved 
so popular that additional facilities have been introduced 
to give a service to both east and west coasts of Florida 
every trip, instead of serving the two coasts with alternate 
trips as previously. During the month of May orders 
were placed for a total of 51 diesel-electric locomotives by 
American railways and industrial firms; no new steam 
locomotives were ordered during the month. The Florida 
East Coast Railroad is proposing to purchase two seven- 
car streamlined trains to be hauled by diesel locomotives. 
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NEWS 


Two 2,000-b.h.p. Electro-Motive diesel locomotives have 
been ordered by the Kansas City Southern Railroad, and 
the Boston & Maine is enquiring for six 600-b.h.p. oil- 
electric switchers. The Burlington’s newest Zephyr, 
General Pershing, has had its run extended from Kansas 
City to Lincoln, and at the moment is hauling a through 
sleeper running between St. Louis and San Francisco. 





Publications Received 


Swiss-Built Locomotives.—From the Swiss Locomo- 
tive & Machine Works, Winterthur, comes a 16-page 
booklet containing charcoal drawings of the various 
products of that firm, including diesel, electric, and steam 
locomotives and railcars, oil engines, change-speed gears, 
brake compressors, boilers, and the like. 


Skoda Engines.—<According to the April issue of the 
Revue Skoda, that firm is still building oil engines for the 
general market. Included in the high-speed list is a 
six-cylinder engine giving 400 b.h.p. at 1,000 r.p.m. and 
mounted on a welded steel underbed; a six-cylinder 
100-b.h.p. engine running at the same speed ; and a four- 
cylinder 40-b.h.p. engine running at 1,200 r.p.m. Loco- 
tractors of 20 and 28 b.h.p. are also illustrated. 


Fuel Injection Equipment.—C.A.V.-Bosch Limited, of 
Acton, W.3, have produced a new instruction booklet on 
the service tools and testing apparatus for C.A.V.-Bosch 
fuel injection equipment. [Illustrations are given of the 
various service and calibrating items required for a satisfac- 
tory set of bench apparatus, and notes on the arrangement 
of the shop and bench are included. The number of the 
brochure is MS-C10. 


Timken Times.—British Timken publicity has taken 
some surprising twists within recent months, including the 
free distribution of copies of a leading American Sunday 
paper complete with 16-page comic section. A more staid 
and informative venture, suited to those whose desks do not 
bear the stains of chewing gum on their undersides, is the 
“ Timken Times,” a new quarterly review of Timken 
activities. The first number makes an excellent start, for 
it contains much that is of direct railway interest, as well 
as items, such as Mr. E. H. Doughty’s exposition of the 
tapered roller bearing, which will be of value to a wide 
selection of engineers. ‘‘ Timken Times’”’ is produced 
under the direction of the man who of all British Timken’s 
staff is best known in the railway world—Mr. J. E. Spear. 


Drewry Railcars and Locomotives.—Although in the 
early part of its existence the Drewry Car Co. Ltd. was 
concerned almost exclusively with the supply of inspection 
trolleys, and later of light petrol-engined locomotives, a 
considerable increase in its activity has taken place during 
the last ten years with the boom in diesel traction. The 
standard Drewry four-wheel and six-wheel narrow-gauge 
locomotives of 75/100 b.h.p. have been supplied to several 
countries, but it is in the field of railcar applications that 
Drewry designs have reached their highest pitch, and such 
vehicles as the 100-odd cars shipped to Argentina, and 
the four air-conditioned cars for the Nizam’s State Railway 
will bear comparison with any other small-powered railcars. 
All these designs, and other internal-combustion engined 
locomotives, railcars and power bogies are described in two 
brochures—Nos. 31539 and 2639—which have just been 
published. 
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Railear Concentration 


i is well known, though by no means always widely 
practised, that the best results from railcars are ob- 

tained if a number of the same type are kept at one 
depot, rather than shedding single cars here and there, 
or having a miscellaneous collection of vehicles at one 
centre. In an endeavour to improve to a greater degree 
the operation of its 700-odd railcars, the French National 
Railways organisation is engaged in developing this prin- 
ciple still further, although the “‘ star ’’ system has always 
been a characteristic of railcar working in France. All 
the Bugatti cars are now being concentrated either on the 
Région de l’Ouest (ex-Etat) which has the greatest num- 
ber of Bugattis, or at the Strasbourg depot, which, inci- 
dentally, is close to the maker’s works at Molsheim. All 
the De Dietrich cars are being transferred to the Région 
de |’Est or to the big railcar depot at Besancon, which, 
although on the ex-P.L.M. system, is not far from the old 
Ch. de fer de l’Est. The Région du Sud-Est is taking all 
the A.D.N. (Standard), Decauville, Berliet, and Somua 
cars, and in general these are being concentrated at 
Chalons-sur-Saéne and Besancon, Grenoble, Roanne and 
Grenoble, and Avignon respectively. The Renault cars 
powered by one 500 b.h.p. 16-cylinder engine are being 
operated by the Régions de |’Ouest and du Sud-Ouest (ex- 
Etat and P.O.-Midi), and the Renault ABV (twin articu- 
lated 500 and 530 b.h.p.) and ABJ (single 265 or 300 
b.h.p.) cars are being transfered to the new Lyons centre 
at Vaise. The Vennisieux railcar depot is to be closed. At 
the moment, 743 railcars are in operation, and are opera- 
ted from 61 sheds. 


Railear Working in Indo-China 


A* increase in the number of railcars, and the use of 
special trailers, is proposed by the Yunnan Railway 
and the Indo-Chinese State Railways, following some 

years of successful operation of Decauville, Renault, and 
Michelin vehicles. On the interurban Haiphong—Hanoi 
line of the Yunnan Railway, with a length of 634 miles, 
the Decauville cars operate three accelerated services a 
day in each direction, taking 115 and 119 min. with three 
and five intermediate stops respectively, and two slower 
trips taking 135 to 145 min. with six to nine halts. The 
fast cars replace a steam train running to a time of 170 
min. inclusive of four stops. The passenger-miles be- 
tween the two towns has risen to 8,660,000 a year from 
1,177,616 in the year 1934, and the receipts from $40,561 
in 1934 to $137,613 in 1938. Exclusive of allowances for 
interest and depreciation, the railcars cost 2-034 French fr. 
per km. to operate, compared with 3-83 fr. per km. under 
the same conditions for steam. The initial cost of the 
Decauville cars was 711,000 fr. per car. Strong road com- 
petition has been quite eliminated by the use of these cars. 
On the 290-mile Yunnanfu—Ho-Keou route, with heavy 
grades and generally arduous working conditions, Michelin 


cars have been handling the sparse passenger traffic. The 
railcar service runs twice a week in each direction, and 
takes 12 hr. in the down direction inclusive of 20 stops 
(one lasting 51 min.), and 12 hr. 17 min. in the up direc- 
tion, including 19 stops—one of 62 min. The railcars used 
have 15 de luxe seats in one car and 37 seats in the 
second car, as well as baggage and mail space. These 
cars have almost halved the overall time of the previous 
steam trains, and have increased the revenue from $22,065 
in 1934 to $105,713 in 1938, and the passenger-miles from 
574,390 to 1,382,703 in the same period. One of the 
Michelin cars cost 342,000 fr. to purchase, and the other 
511,000 fr.; their operating cost on the Yunnanfu line is 
2:33 fr. per km. exclusive of interest and depreciation 
charges. 


The Scope and Use ot Diesel Traction 


HE use of railcars in Europe appears to have increased 
almost four-fold in the last five years, and there are 
more than 3,000 cars at work on the State and 

privately-owned lines on the Continent. Of this number, 
the Reichsbahn accounts for over 500, the Belgian National 
Railways for 40-odd, the French National Railways for 
nearly 750, Holland for 40 triple-car trains and a score 
of single-unit cars, Italy for 600 cars, Roumania for about 
220, Hungary for about 220, and the Danish State Rail- 
ways for 56 cars and railcar-trains. At the present time 
railcars work well over 40 per cent. of the passenger train- 
miles in Denmark, 22 per cent. in Italy, 22 per cent. in 
Hungary, 18 per cent. in France, and 11 per cent. in 
Holland. Advantage has been taken of the speed possi- 
bilities of railcars over long and short distances, although 
there is still plenty of scope for extension. Practically 
75 per cent. of all the runs in Great Britain, Germany, 
France, and the United States booked at, start-to-stop 
speeds of 70 m.p.h. or over are operated by diesel loco- 
motives, railcars or railcar-trains, and if Britain is ex- 
cepted the percentage is still higher, and at booked speeds 
exceeding 75 m.p.h. start-to-stop diesel traction is used 
exclusively. As indicated on pp. 102-104 of the July 7 
issue of this Supplement, the operating costs of diesel 
railcars or railcar-trains are well below those of steam 
trains on a mileage basis, and often on a seat basis, too. 
The seat basis of comparison may not always be a sound 
one, as may be judged by observing the half-empty steam 
trains working in this and other countries. Interest and 
depreciation charges have always formed an appreciable 
proportion of the gross operating charges of diesel vehicles, 
but it seems now as if many of the allowances have been 
more than liberal. If steam locomotive methods of mainte- 
nance and renewal are followed there is no reason why 
the oil engine and transmission should not have a life of 
40 or 50 years. With present methods and ideas there 
does not seem to be any reason why the most vulnerable 
parts of a railcar should not have a financial life equivalent 
to 20-25 years at an average of, say, 85,000 miles a year 
for ordinary main-line cars. 
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EXPRESS DIESEL LOCOMOTIVE OPERATION 


An account of the experiences with the 600, 1,800, and 3,000 b.h.p. 
motive power units of the stainless steel Zephyr trains in the U.S.A. 


‘g@NTERESTING information as to the behaviour of diesel 
| stock on the Chicago, Burlington & Quincy Railroad, 

the first, and still one of the largest, users of high-speed 
trains in the U.S.A., was given by Mr. H. H. Urbach, 
Mechanical Assistant to the Executive Vice-President of 
the Burlington, in a paper presented to the Association 
of American Railroads in June. 

The first diesel-electric motive power unit was that of 
the three-car Burlington Zephyr, introduced early in 1934. 
Since that time three further trains of 600 b.h.p. have 
been placed in service, and up to May 1, 1939, the four 
sets had made an aggregate mileage of 3,498,096. Towards 
the end of 1936 two 1,800 b.h.p. and two 3,000 b.h.p 


locomotive units were introduced, forming the power cars’ 


of the Twin Zephyr and Denver Zephyr trains; up to 


May 1 last, the two 1,800 b.h.p. units had aggregated 
1,413,573 miles, and the two 3,000 b.h.p. sets 1,754,585 
miles. 
Layover Time 

One of the 1,800 b.h.p. locomotives on the Twin Zephyr 
service has its layover at Minneapolis and is maintained 
at that point on a nine-hour layover, which is the total 
time between the arrival ef the train at night and departure 
the next morning. One 1,800 b.h.p. locomotive is entirely 
maintained at Chicago on a 9 hr. 45 min. layover. The 
two 3,000 b.h.p. locomotives on the Denver Zephyr trains 
are maintained at both Chicago and Denver; the layover 
is approximately eight hours. The maintenance work on 
these two locomotives is divided between the Chicago and 
Denver terminals, and special facilities have been pro- 
vided for the character of the work performed at each of 
these terminals. The on-time performance of these four 
locomotives on the runs as stated above has been 96 per 
cent. The availability of all the diesel road locomotives 
is 95 per cent. Recently a 1,000 b.h.p. two-stroke loco- 
motive of an improved type has been installed. As it has 
been in service only a short time no comments can be 
made as to the maintenance requirements. Only certain 
parts above the crankshaft of this engine are interchange- 
able with the others in service. 


Various Causes of Failure 

The failures which have occurred and have been re- 
sponsible for train delays are so varied in character that 
it is almost impossible to point a finger definitely at any 
one particular thing. The failures that have occurred 
were due to trouble with traction-motor bearings, con- 
necting-rod bearings, pistons, cylinder liners, cylinder 
heads, and fuel injectors. As each 1,800 b.h.p. locomo- 
tive is equipped with two 900 b.h.p. diesel engines, where 
a failure occurs to a traction motor, connecting-rod_bear- 
ing, piston or cracked cylinder head, comparatively little 
time is lost with the other 900 b.h.p. engine handling the 
train, as compared to stopping the train and getting a 
steam locomotive to handle. The same applies to the 
3,000 b.h.p. units, as they are equipped with two 900 
b.h.p. and one 1,200 b.h.p. diesel engines, and where a 
defective condition develops that makes it necessary to 
cut out one of the 900 b.h.p. units, comparatively little 
time is lost with the other two units in operation. If for 
some reason the 1,200 b.h.p. engine has to be cut out, 


it is then necessary to use a steam locomotive to handle 
the train. 

Several road failures have occurred due to hot armature- 
shaft bearings and broken armature shafts. After each 
failure a thorough investigation was made but due to the 
damage that occurred, the evidence as to the cause of 
the failure had been entirely destroyed. In the case of 
burned-up armature-shaft bearings, investigations showed 
that these bearings were failing due to (1) over-lubrication; 
(2) roller bearings damaged in handling the traction motor; 
(3) bearings damaged because of too much lateral motion 
accumulating in the hanger bearings; (4) armature not 
properly balanced. 

In making actual tests it was found that high tem- 
peratures could be set up in the armature bearings by 
forcing too much lubrication into the housings. As a 
result of the investigations instructions covering lubri- 
cation were changed from 15,000 miles to 30,000 miles; 
strict instructions were issued with reference to the care- 
ful handling of the traction motors in shipping them from 
the shops and during the time of application; the lateral 
motion in the support bearings was taken up and main- 
tained at a closer tolerance; and in order to know that the 
armatures were properly balanced, an accurate dynetric 
balancing machine was installed in the shops where every 
armature is perfectly balanced at the regular inspection 
periods. [Some notes on the roller bearing failures were 
published in Mr. E. F. Weber’s article in the issue of 
this Supplement for May 13, 1938.—Ep. ] 


Parallel Wheel Treads 


In addition, it was decided to use cylindrical treads on 
the power-truck wheels. Tests indicated that cylindrical 
treads steadied the riding of the locomotive and had a 
definite tendency to reduce the lateral thrusts of the 
traction motors at high speeds. It is believed that with 
the frail construction of the armature roller bearings (due 
to the limited space available), and with the very heavy 
end thrust of the traction motor on the hanger bearings 
(which on a two-degree curve at 100 m.p.h. amounts to 
1,875 lb. per bearing), that the armature breaks out the 
end of the roller enclosure and causes the bearing to fail 
and heat. As a result of wear on traction motor pinions 
and on-axle drive gears, specific wear limits have been 
set up which it is believed will also have a tendency to 
assist in eliminating armature-shaft-bearing failures. 
Several failures have occurred because of broken arma- 
ture shafts. The magnaflux test is now used on the ex- 
posed ends of armature shafts each time a traction motor 
is sent to the shop for mileage inspection. Since putting 
these practices into effect, armature-axle failures and arma- 
ture-shaft-bearing failures have been almost eliminated. 

Through the careful inspections that have been main- 
tained since these diesel locomotives went into service, 
it has been found that the traction motors on the 600-b.h.p. 
units will run 200,000 miles between inspection, and on 
the larger locomotives 150,000 miles. There are 34 trac- 
tion motors in daily service and there is an assignment of 
9 for protection and maintenance, this large number hav- 
ing been built up when motor failures were frequent. The 
inspection and repair work of these traction motors has 
been confined to the Aurora shops, where the dynetric 
balancing machines and other facilities have been pro- 
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vided to make all necessary repairs economically and ex- 
peditiously. 

An undesirable situation exists when an armature-shaft 
bearing fails, as no means are provided to cut the traction 
motor out of service; the armature drops down on the 
pole pieces and practically destroys the armature, pole 
pieces, and field coils, and in some cases has caused the 
wheels to lock and slide. In several instances where this 
has occurred en route it has been necessary to set out 
the locomotive and handle the train with a steam loco- 
motive. In some cases, when an acetylene torch was 
immediately available, the armature shaft has been cut off. 
Some means must be provided so that in case of an arma- 
ture-shaft-bearing failure, the particular traction motor can 
be disengaged from the wheel and the locomotive continued 
to handle the train with the other traction motors. 


Wheel Changes 

When the diesel locomotives were first put into road 
service they were equipped with a 1}-in. thick rim wheel 
according to A.A.R. specification M-107-34. The analysis 
was: carbon, 0°67 to 0-82 per cent.; manganese, 0-60 to 
0-85; phosphorus not over 0-05; sulphur not, over 0-05; 
silicon not less than 0-15. The service obtained from these 
wheels was fairly successful and averaged approximately 
104,000 miles during the life of the wheel. In the mean- 
time research work was done by the steel companies and 
three wheels were developed, and were known as low- 
carbon molybdenum wheels, the analysis of which is as 
follows: carbon 0-48 to 0:63; manganese 0°60 to 0°75; 
phosphorus not over 0-04; sulphur not over 0-05; silicon 
0-15 to 0:25; molybdenum 0-40 to 0:50. 

When the 1,800 b.h.p. and the 3,000 b.h.p. diesel 
locomotives were built they were equipped with this 
specification of wheel, with a 2-in. thick rim. It was soon 
found that due to the severe braking the wheels were 
thermal checking badly and shelling out, and after running 
for a period of a year, it was realised that an average of 
only 84,000 miles was being obtained during the life of 
the Wheel. 

High-carbon molybdenum wheels of the following ana- 
lysis were therefore adopted: carbon 0-58 to 0°73; man- 
ganese 0-60 to 0°75; phosphorus not over 0-04; sulphur 
not over 0-05; silicon 0-15 to 0-25; molybdenum 0-20 to 
0:30. These wheels gave about the same service as the 
low-carbon, and as a result of the poor performance of the 
so-called low-carbon and high-carbon-molybdenum wheels, 
a change was made back to the former specification of 
what was termed a plain carbon wheel, but with a 2-in. 
rim thickness. As a result, thermal checking and shelling 
was practically eliminated and the life of these wheels in- 
creased from 84,000 miles to 142,000 miles. 

These wheels were all equipped with the standard 
A.A.R. axle, with the following analysis: carbon 0-40 to 
0-55; manganese 0°60 to 0-90; phosphorus not over 0-045; 
sulphur not over 0-05; silicon not less than 0-15; nickel 
not over 0-25; chromium not over 0-15. These have been 
very satisfactory and there are a number of axles in 
service that have made over 600,000 miles. The mounting 
and dismounting of power-truck wheels is all handled at 
Aurora shops, where the axles are given the magnaflux 
test each time the wheels are removed for renewal. 


Engine Bearings 

After several main bearing stud failures, the crankshaft 
main bearing caps and the foot members of the crank- 
case bearings were serrated so there would be no move- 
ment of the main bearing caps. On the connecting rods 
the upper Bantam roller bearings run approximately 
200,000 miles before they have to be renewed; on the 
lower end the first bearings were primarily 98 per cent. 
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lead, and ran approximately 245,000 miles between re- 
newals. With a later .bronze-type bearing with a high 
lead content it is expected that over 500,000 miles will 
be obtained between renewals. The main crankshaft 
bearings are renewed every 400,000 miles, at which they 
show small shelled-out spots. 

So far it has not been necessary to completely regrind 
any of the crankshafts. During the combined mileage 
up to May 1, 1939, of 3,168,158 on the four large engines, 





Welded steel crankcase and engine framing 
of Winton 16-cylinder 1,200 b.h.p. engine 


two crankshafts were renewed, one because a crankpin 
bearing had been turned undersize after failure of the 
connecting-rod bearing, the other because of an incipient 
crack’ developing after the crankpin had been ground and 
the sharp edges of the oil hole had not been rounded and 
polished. 

On the small trains, up to May 1, 1939 the four 600 
b.h.p. locomotives had averaged 874,524 miles each during 
which time the wear on crankshaft bearings was less than 
0-009 in. It had not been necessary to regrind any of 
these shafts. Past experience indicates that a life of at 
least 1,500,000 miles per crankshaft can be expected be- 
fore reconditioning is necessary. 


Piston Troubles 


At the beginning there were a number of piston failures, 
mainly due to improper design and to an alloy which had 
not been perfected for such exacting service as on a two- 
stroke diesel engine. After considerable research and de- 
velopment, pistons were made of a different alloy, and the 
interior and ring-land construction was changed to obtain 
more even expansion and better heat dissipation. Later 
on forged pistons were tried out with satisfactory results, 
but in order to make still further progress experiments 
are being made with the latest type of cast piston. 
With the exception of piston rings sticking in the second 
ring groove from the top of piston, ring troubles have been 
nil. During the accumulated mileage up to May 1, 1939, 
of 6,666,254, only 21 cylinder liners have been reground 
az in. oversize. At the beginning, quite a number of liners 
were replaced due to defects in the castings; the liners 
that did not have any defects are still in service and very 
few of them have worn beyond 0-008 in. in diameter. 
When the wear exceeds 0-025 in. at the upper end of 
liners, they are reground 22 in. oversize and reused with 
oversized pistons. 

A little over a year ago trouble was experienced with 
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cylinder heads cracking across the valve bridge. After 
extensive research it was proved that the failures were 
due to an air-bound condition in the water-cooling system. 
In one instance there was a leaky gasket on the “air com- 
pressor head; this air was trapped in the cylinder head, 
creating a steam-bound condition, with resultant over- 
heating and cracking of the valve bridge. That air-bound 
condition was eliminated by the application of 4-in. copper 
tubing which vents any air in the water-cooling system 
to the atmosphere. Since that has been done there has 
been very little trouble with cracked cylinder heads, and 
so far no cylinder heads have been scrapped for any other 
reason. 


Air Locks in Fuel System 

On the original engine considerable trouble was ex- 
perienced with an air-bound condition in the fuel injection 
system, due to utilising one manifold as a fuel feed and 
return. That condition was corrected by the installation 
of a second manifold to serve as a fuel return only, thereby 
eliminating any air-bound condition to the adjacent in- 
jector or injectors should one become defective. Before 
making the improvements enumerated above, quite fre- 
quently fuel injector failures occurred en route. When an 
injector does become defective it is cut out by the crew 
in charge and the engine continues to handle the train 
with little or no loss of time. 

The inauguration of diesel locomotives in road service 
meant the establishment of proper facilities for handling 
the work, and special fuelling facilities en route so that 
fuel could be taken with very little standing time. Due to 
the high-speed schedules on which these diesel locomotives 
operate, it means that most of the stops are only of one 
or two minutes duration. Fuel must be taken once be- 
tween Chicago and Denver, and this made it necessary 
to provide one fuelling station, which was located at Lin- 
coln, Neb., where it is possible to supply 1,700 U.S. gal. 
of fuel oil in five minutes. As crews are changed at this 
point very little delay occurs taking fuel over that con- 
sumed changing the crews. 


Maintenance Facilities and Spare Power 

At Chicago and Minneapolis, inspection-pit facilities 
with drop tables and cranes are provided so that power 
trucks can be changed in a very short space of time. The 
spare power truck and all spare traction motors are kept on 
hand at Chicago, where all of the work of changing 
power trucks and traction motors is performed, except for 
the one train which is maintained at Minneapolis; in this 
case when it is necessary to make a change of motors or 
power truck, the motors or power truck are shipped to 
Minneapolis. At Chicago, Minneapolis, and Denver special 
fuelling and lubricating oil facilities are provided so that 
engines can be fuelled and crankcase oil changes quickly 
made. At Denver no special mechanical facilities are pro- 
vided and no protection power truck or traction motors are 
maintained. The general repairs on the diesel locomo- 
tives are handled at the West Burlington locomotive shop, 
where no special facilities have been provided. Because 
of the general character of the diesel engines, most parts 
that are renewed are purchased to a standard size and 
usually, with the exception of lifting the diesel engine 
in and out of the cab, the parts can be lifted by hand. 

With the two 1,800 b.h.p. and the two 3,000 b.h.p. 
diesel locomotives operating a total of approximately 
3,850 miles a day, some spares necessary must be pro- 
vided. When these services were started it was: decided 
not to purchase additional diesels, but to remodel and 
modernise four of the Hudson-type steam locomotives 
and build one additional new Hudson-type locomotive. 
These locomotives were modernised to the extent of equip- 
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ping them with roller bearings on all wheels and valve 
motion, applying lightweight reciprocating parts and light- 
weight roller bearing rods. 

In addition to furnishing spare and emergency power 
for diesel operation, these steam locomotives are assigned 
to regular trains operating over the same territory as the 
diesels; for instance, two streamlined Hudson-type loco- 
motives operate daily between Chicago and Minneapolis; 
one locomotive has an entire day layover at St. Paul every 
day and one has an entire day layover at Chicago, and 
these locomotives furnish the necessary protection for the 
operation of the diesel trains between Chicago and Minnea- 
polis. Three of the modern type locomotives are operated 
on the Aristocrat train between Chicago and McCook, 
total of 779 miles, and this provides the necessary pro- 
tection on the west end of the railroad every day and 
also makes it possible to protect the diesel trains en route 
between Chicago and McCook. One of these locomotives 
lays over every day at McCook, one is en route and one 
lays over at Chicago every night. 








Swiss Local Railear Results 


INCE 1923, the Val de Travers Railway, a short local 
line near the French frontier of Switzerland, has 
operated two diesel railcars which incorporate parts 

of the cars supplied in 1914 by Sulzer to the Prussian and 
Saxon State Railways. The power unit of each-car is 
a six-cylinder vee 200 b.h.p. Sulzer four-stroke engine 
mounted above the leading six-wheeled bogie, and on 
the trailing four-wheeled bogie two traction motors drive 
the wheels through a jackshaft. Judged by modern stan- 
dards the design of these cars is distinctly cumbersome : 
but on a short line with low speeds and an infrequent train 
service they have shown good operating and financial 
results. The figures for the year 1937 are shown in the 
attached table. 


Costs OF STEAM AND DresEL TRACTION FOR THE YEAR 1937, VAL DE TRAVERS 


RAILWAY 
Steam 
4 locomotives 


Diesel 
wr: 2 railcars 
I Expenses (in Swiss francs)— 


(a) Fuel . 7,146-10 24,913-37 
(b) Lubric ating oil - + 1,766-0 928-63 
(c) Staff .. id 9,278-0 18,343. 0 


2,553- 


(d) Labour charges for upke ep < ‘and re pé air 13 
*4,531-25 


(e) Labour charges for heavy overhaul 
(f) Material for maintenance and 


3,290-78 


running 


re pairs at : 2,331-51 2,157-29 
(g) Material for heavy overhz vul — *2,375-38 
Total, including heavy overhaul . 23,812-39 55,802-05 
Total, e anaes hez el overhaul 23,812-39 48,895 -42 
II Total train- km. ; 58,365 70,931 


III Tonne-km. 6,158,807 


: : 3,986,081 
IV Number of days out of se rvice — 


For running repairs and maintenance. . ia 120 90 

For heavy overhaul os *365 
V Cost— 

Fuel and lubricating oil per train-km. Fr. 0-15 Fr. 0°36 


Fuel and lubricating oil per tonne-km. , 00022 0-0041 


Running cost per train-km., including heavy 


overhaul “5 yy 0°40 » 0-78 
Running cost per train- km., excluding heavy 
overhaul se » 0°40 » 0-68 
Running expenses per ‘tonne- km., including 
heavy overhaul , » 0°0059 » 0°0090 
Running expenses per tonne- km., excluding 
heavy overhaul e sie Ne » 0:°0059 », 00079 
Km. run since placed in se rvice Railear BCm8 =. 360,509 
»  BCm9d 373,873 
Average daily run in km. since going into 
service , ~~ a we »  BCms 83 
a BCm9 87 


* Locomotive No. 6 out of service the whole year for heavy overhaul. 








NORWEGIAN RAILCAR ExTENSION.—The ten new 350 
b.h.p. railcars (see issue of this Supplement for February 
17 last) and the four 1,200 b.h.p. triple-car diesel trains 
(see issue of June 9) now being constructed for the Nor- 
wegian State Railways are understood to be the pre- 
cursors of a wider use of railcars, replacing branch line 
trains and replacing or supplementing main line expresses. 
A construction programme is being drawn up now, and it 
is hoped to have all the proposed vehicles in service by the 
end of 1943. 
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Diesel Shunting Locomotives for Steel Works 
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Layout of 34}-ton industrial shunter equipped with Westinghouse brake and having duplicated 


driving controls in the cab 


MONG the locomotives built by Andrew Barclay, Sons 

& Co. Ltd. are two four-wheeled diesel units now in 

use at the Parkhead steel works of Wm. Beardmore 

& Co. Ltd. These locomotives are unusual, among recent 
machines, in being equipped with Beardmore light-weight 
oil engines; the engines actually installed were built some 
years ago at Dalmuir works, before Beardmore gave up 
the railway and transport oil engine industry. The engines 
used have six 8} in. by 12 in. cylinders and are set to 
give 260 b.h.p. at 700 r.p.m.—the maximum required by 
the duties at Parkhead. The older engines of the same 
type used in locomotives and railcars were set to give 
up to 375 b.h.p. at 900 r.p.m. The crankcase is a steel 
casting which comprises also the cylinder block; the wet 
type liners are of special steel, and in them run aluminium 
alloy pistons. The hardened steel camshaft is gear driven, 
and is carried in a tunnel cast in with the top part of 
the cylinder block. A double-pump forced lubrication 
system is included. Beardmore fuel pumps and atomisers 
are used, and air starting equipment is embodied. The 





Barclay’s biggest diesel shunting locomotive 


gear drives from the crankshaft to the camshaft, governor, 
water pump and other auxiliaries are housed in a double- 
walled aluminium casting. 

The transmission comprises a Vulcan-Sinclair fluid coup- 
ling, a three-speed Traction gearbox, and Tele-change pre- 
selective control, all of which were developed by the 
Hydraulic Coupling & Engineering Co. Ltd. The gearbox 
itself was actually constructed by Beardmore in conjunc- 
tion with David Brown & Sons (Huddersfield) Ltd., and 
gives track speeds of 4, 74, and 12 m.p.h. at top engine 
revs. The maximum tractive effort on the bottom gear 
step is 19,800 lb. The Traction gearbox has constant-mesh 
gears and dog clutches, with baulking rings to prevent 
engagement except on synchronism. An auxiliary friction 
clutch operating in parallel with the top-gear dog clutch 
is used during changing-up, and gives but a slight drop 
in tractive effort during the gear-change period. 

The mechanical portion is of simple design and is 
robustly constructed in order to gain a factor of adhesion 
of approximately 4, and to withstand the shocks of normal 
heavy yard shunting. A hand brake supplements the 
Westinghouse apparatus, and gravity sanding is fitted to 
the outsides of all four wheels. The sides of the engine 
bonnet can be opened practically all the way down by 
four big removable doors. 








RAILCARS FOR SPEED.—In the summer timetables of 1938 
the State-owned railways of France, Holland, Italy, and 
Belgium had trains covering a daily mileage of approxi- 
mately 22,200 miles at start-to-stop speeds in excess of 
60 m.p.h.; of this total railcars were responsible for 8,975 
miles, of which French vehicles were responsible for 5,920 
miles, Dutch railcar-trains for 1,525 miles, Italian railcars 
for 1,322 miles, and Belgian twin and triple railcars for 
208 miles. In general, these mileages have been increased 
considerably with the 1939 summer timetables, the excep- 
tion being.on certain French business services. On the 
German State Railway in 1938 the high-speed railcar-trains 
covered 4,884 miles a day at start-to-stop speeds of 60 
m.p.h. and over, compared with 4,039 miles by steam and 
electric traction. 
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Fully-Automatic Control of Mechanical Transmission 


Latest type combines simplicity with the ability to work in multiple- 
unit with railcars equipped with hydraulic and electric transmissions 


UPPLEMENTING the descriptions of various forms of 
S control for Mylius mechanical transmission given in 
the issue of this Supplement for June 9 last, some 
notes are given below on the latest form of fully-automatic 
control, which has been developed more particularly for 
the German State Railway, to permit the operation in 
multiple-unit of diesel-mechanical railcars along with diesel- 
hydraulic or diesel-electric vehicles. The control arrange- 
ment can easily be adapted to railcars of other lines. 


Gear-Changing and Preselection 


The accompanying drawing shows the connections for 
one gearbox. The usual controller is provided at the 
driver’s position (not shown) for the regulation of the fuel 
supply to the engine and for switching the drive in and 
out. Gear-changing is actuated by the contact-maker 2 
which permits the engagement of the appropriate gear, 
according to the speed of the vehicle. Preselection of the 
gear to be used is effected by means of the speed-selector 


unit, the selected gear being then synchronised and engaged 
by the control group. 

Turning the controller from position 0 to 1 connects the 
line (11) with the return. Voltage is thus applied to the 
coil of the change-over relay I via the closed auxiliary 
contacts at the stop-magnet of the railcar. The movement 
of relay 1 connects the live line (12) to the contact maker 
2. The latter is driven from the gear but is still in the 
rest-position, i.e., the first-speed gear is free for engage- 
ment. Current flows via the end contact 3/J on the gear 
rod | to the speed selector, and operates the locking magnet 
9/I, thus completing the circuit of the magnet valve /2. 
The valve 12 being thus opened, compressed air enters 
the cylinder 10, and the movement of the piston turns 
the shaft 28, by a rack and pinion gear, until the stop 
arm 15 engages with the lowered lock 9/J. The selector 
switch 13 then switches current into the control group via 
the line 29. The shaft 28 being connected to the preselector 
shaft 4 by the cardan shaft 27, the spring drum 5 is simul- 
taneously set with its nose on the gear-operating rod /. 


FEED LINE FOR CHARGING 
{12-VALVE 6 SPEED SETTER 





(| ypeeAn CHARGING VALVE 





—(40)(4))-S0F 








1.—Change-over relay for starting and 
stopping 

2.—Contact maker for speed-changing 

(driven from gear) 

Contacts on gear-operating rods for 

speed J to V (End switches) 


FROM CONTACT 
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4,—-Gear preselector shaft 

5.—Spring drum for preselection 

6.—End switch for O-step 

7.—Gear-changing cylinder 

8.—Clutch-operating cylinder 

9.—Locking magnets and contacts for 
preselection of speeds J to 1V 

10.—Compressed air cylinder for presele« 


tion 
.—Restoring cylinder for preselection 
2.—Magnet valve for preselection 
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24.—Negative magnet valve for starting 71 Iv + 
25.—Escape nozzle for 24 ” 
26,—Escape nozzle for gear-changing JV ” 8 
27.—Cardan shaft for preselection 3 ee 
28.—Shaft of speed selector = 
29,.—Switch line to control group. ia’ 
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Wiring and schematic diagram of the latest form of Mylius 


fully-aqutomatic control 
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Excitation of the magnet valve 19 in the control group 

admits compressed air to the gear-changing and clutch- 
operating cylinders 7 and 8. The first-speed gear is moved 
to the synchronising position and the main clutch is dis- 
engaged. At the same time, throttled air flows into the 
retardation reservoir 21 and to the valve 22. After about 
one second (the synchronising period) the diaphragm switch 
23 receives compressed air and opens the circuit of the 
magnet valve 19. Air then flows from the cylinders 7 and 
8 into the expansion reservoir 20, and the sudden decrease 
in pressure (from about 70 Ib. to 20 Ib. per sq. in.) engages 
the first-speed gear. As the air pressure falls further by 
flow through the escape nozzle 26, the nozzle 25 being 
meanwhile closed by the magnet valve 24, the main clutch 
engages smoothly and the vehicle is set in motion. 
_ As the first-speed gear engages, the end contact 3/J 
interrupts the operating current and the speed selector 
returns at once to its initial position ard is ready for the 
next operation. The next gear-chanye, e.g., from first 
to second, (I to II speed), is effected by the contact maker 
2 immediately the appropriate speed is reached. Pre- 
selection and engagement of the gear are as before, but 
the main clutch engages more rapidly, the escape nozzle 
25 now being opened as well, so that air escapes more 
quickly from the expansion reservoir 20. 

The 0-step or disconnection of the drive is effected either 
by turning back the controller to 0, or together with the 
stopping of the engine. In the first case, current is cut 
off from the change-over relay 1 and the latter closes 
a feed contact from line (12) for the relay coils 17 and 
18. In the second case, these relay coils are excited 
from the stop line (40). The relay 17 operates and allows 
current to flow via end contact 6 to the magnet valve 19 
The switching operations are as in gear-changing, and on 
their completion the contacts 6 interrupt current flow to 
valve 19. The relay 18 enforces rapid return of the speed 
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selector by interrupting the return lead from the magnet 
valve 12. 

Simultaneously with the changing of the gears, the fuel 
supply to the engine is reduced to that required for running 
light. This prevents an undesirable rise in speed during 
the short period of disengagement of the main clutch, and 
also brings the engine to the most favourable speed for the 
engagement of the next gear. For this purpose, it is 
arranged that a suitable pneumatically-operated device, 
mounted above the driver’s fuel regulator, receives com- 
pressed air simultaneously with the gear-changing cylin- 
der 7. Air escapes from the over-riding regulator as 
soon as the gear-changing operation is completed, and the 
engine then again receives the fuel supply as determined 
by the driver. 


* * * 

An ampiification of the description of the Mylius semi- 
automatic control system published in the issue of this 
Supplement for June 9 may fittingly be given here. Re- 
ferring to Fig. 3 on page 88 of that issue, the horizontal 
wire at the top is used to put the gearbox in neutral in 
case of emergency. If, for example, the lubrication pump 
of one engine stops working and the oil pressure drops, 
the gearbox corresponding to this engine must be put into 
neutral, and this is done by passing the current through 
the wire in question. In the same illustration, relay 27 
in the circuit prevents any gear-step chosen by the driver's 
push button from influencing the preselecting motor. The 
rectifiers 30 prevent the neutralising current to the engine 
out of commission affecting the operation of any other 
gearbox in the railcar or railcar-train formation. The relay 
V remains open until the push-button v is operated, and 
prevents any current coming from one of the push-button 
wires flowing back into push-button wire 5 in the event of 
relay 27 being open. Only eight wires through the inter- 
car jumpers are required by this Mylius control. 








RAILCAR TRACTION IN POLAND 


HE Polish State Railways have used railcars for some 
years, and these run on standard-gauge and narrow- 
gauge tracks. In general, the mechanical portions 

bave been built by Polish makers, and the engine and trans- 
mission equipment supplied by foreign makers, or in some 
instances built in Poland under foreign licence. 

On the State lines the standard-gauge cars are grouped 
as (a) four-wheel and eight-wheel cars having a top speed 
of 75 km.p.h. (46 m.p.h.); (b) bogie cars with top speeds 
between 75 and’ 100 km.p.h. (46 and 62 m.p.h.); and (c) 
bogie cars with top speeds varying from 100 to 130 km.p.h 
(62-81 m.p.h.). The narrow-gauge (760 mm.) cars are ali 
of one classification, and have a top speed of 60 km.p h 
(37 m.p-h.). A Saurer 12-cylinder vee engine is to be 
used for main-line cars, but the present motive power 
of the Cegielski cars is two 150 b.h.p. Saurer engines 
one on each bogie, and driving the wheels through Mylius 
mechanical or Voith hydraulic transmission. Another 
main-line car has two 210 b.h.p. eight-cylinder vee Sia- 
mering engines and electric transmission, and there are five 
Austro-Daimler pneumatic-tyred cars, each with two 125 
b.h.p. M.A.N. engines and Voith hydraulic drive. The 
slower-speed bogie cars have Ganz, Saurer, and Ebermann 
engines, and Ganz, Mylius, or electric transmission. 

The main-line cars operate services between Warsaw 
and Lodz; Warsaw and Kattowitz via Czestochowa; War- 
saw and Cracow via Radom; Kattowitz and Cracow: 
Cracow and Zakopane; and Borystaw—Lwow—Tarnopol. 
Most of the slower-speed standard-gauge diesel cars are 
centred on Wilno, but some operate in Polish Silesia, south 


of Kattowitz. The narrow-gauge vehicles operate over 
more than a score of branch lines throughout the country: 
The latest main-line cars are arranged for multiple-unit 
control, and have been provided with four comfortable 
seats across the width of the car instead of five as pre- 
viously. Buffet-bars are installed, as the main-line stops 
generally are too short for the usual Continental method 
of re-victualling to be effective. 

A monthly mileage of about 155,000 is made by the 
standard-gauge diesel railcars, and about 16,000 miles by 
the narrow-gauge vehicles. The operating cost of the 
300 b.h.p. double-engined diesel-mechanical cars averages 
about 91 zlotys per 100 train-km. exclusive of interest and 
depreciation charges, but including maintenance and repair. 
The corresponding costs of the hydraulic transmission cars 
of the same power are a good deal lower, but the services 
(centred on Lwow) are not at such a fast speed as those 
in the Warsaw area worked by the geared drive cars, and 
the cars are newer. The ten 100 b.h.p. Saurer-engined 
cars shedded at Wilno, and with 40 seats on a tare weight 
of 15} tons, cost about 52 zlotys per 100 train-km. to 
operate, and this cost has remained almost stationary over 
a number of years. 

The construction of numerous railcars powered by diesel 
engines is envisaged by the State Railways authorities over 
the next few years, in particular some triple-car trains 
to run between Warsaw and Gdynia in a time not exceeding 
four hours. Other single cars, worked in multiple-unit 
when required, are proposed in order to give fast business 
services between Warsaw and all the principal towns. 
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New British 


Diesel Locomotives 


OMBINING the best features of both the Armstrong- 
Whitworth and English Electric locomotives set to 
work in 1936, the score of 350 b.h.p. diesels now 

being introduced into big marshalling yards on _ the 
L.M.S.R. comprise mechanical portions built at the com- 
pany’s Derby works, and engine and transmission equip- 
ment supplied by the English Electric Co. Ltd. The single 
traction motor with geared jackshaft and rod drive, and 
a method of control enabling speeds of 1 m.p.h. or less 
to be maintained evenly on humps, were features of the 
earlier Armstrong-Whitworth locomotives. 

Power is provided by a six-cylinder English Electric 
engine set to give a maximum of 350 b.h.p. at 685 r.p.m., 
and fed with fuel by a C.A.V.-Bosch pump. Both the 
circulating water and engine lubricating oil are cooled in 
a Spiral Tube radiator on the front of the bonnet. The 
main fuel tank has a capacity of 586 gal. and the service 
tank 75 gal. A 250-kW d.c. generator is directly coupled 
to the main engine, and the two are supported as one unit 
on three pedestals with rubber pads between the feet and 
the locomotive frame. 

Compared with the 1936 locomotives the maximum 
tractive effort has been raised by 17 per cent. to 35,000 Ib. 
and the weight by 8 per cent. to 55} tons. The maximum 
axle load is 189 tons and the top speed 20 m.p.h. 
Westinghouse brakes, with self-lapping driver’s valve, 
are incorporated, and air sanding is fitted. The wheels 
are 51 in. in diameter, the wheelbase is 15 ft. 9 in., and 
the overall length 31 ft. 44 in. Wide shunters’ steps are 
fitted at the front for use in flat marshalling yards, and 
have vertical sockets for the shunting poles. 
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Interior of cab showing duplicated controls, 
meter and gauge board, speedometer, and, at 
the top left, the gauge for the main fuel tank 





One of the L.M.S.R. 350 b.h.p. diesel shunters recently introduced in Toton mineral yard 
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Accelerated Railear Service 
in Norway 


Summer service over Oslo-Bergen mountain line 
averages 36 m.p.h. for 306 miles including 
all stops 


HE first regular fast-speed railcar service in Norway 
is now in operation between Oslo and Bergen. It 
is intended as a summer service only, and will con- 

tinue running until September 6. Inaugurated by the Nor- 
wegian State Railways in conjunction with A.S. Lynturene 
(Lightning Tours Company), the service is intended to give 
a rapid daylight journey between Oslo and Bergen, to en- 
able passengers from and for the Bergen—Newcastle boats 
to view the scenic wonders of the route. A direct night 
train connects with the boats arriving at Bergen, but by 
stopping at that town overnight, passengers can reach the 
Norwegian capital in 8 hr. 25 min. the next day. The 
up railcar leaves Bergen every Sunday, Tuesday, and 
Thursday, and the down railcar leaves Oslo every Monday, 
Wednesday, and Saturday, running to the timetable shown 
below. The fastest steam train takes 10 hr. 20 min., and 
most of them 11 hr. or more. 


14-00 dep. Oslo = is ~-| Ore. | 228 
17-11 ms Gol we dep. 19-30 
18-18 a Haugastol | a wes i | 18-21 
18-42 arr. Finse | { dep. 17-55 
9-12 |’ dep: | f°" “° “ "| Larr. 17-25 
19-46 i | Myrdal .. re .-| dep. | 16°53 
20-38 = | Voss Sis a on ms | 15-57 
22-33 | arr. | Bergen .. ky ..| dep. | 14-00 


All seats. in the Lightning railcar have to be reserved in 
advance, and the fares are as for second class single 
tickets from Bergen to Oslo. Return-ticket holders and 
those holding tickets at reduced rates must pay a 
supplement, and a supplement of kr. 16-40 is payable by 
holders of through tickets from England to Oslo. A 
standard 56-seater pneumatic-tyred Michelin railcar 
obtained from the ex-P.L.M. section of the French 
National Railways is used to maintain the service, and as 
it has no refreshment facilities a stop of 30 min. is made 
at Finse for dinner. The line includes long grades of 1 in 
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Map showing the route of the Michelin car 
and the future routes of the diesel trains now 
under construction. Diesel services eventually 
will operate also over the Oslo-Bergen route 


46-60 and a summit 4,200 ft. above sea-level. A gradient 
profile was published in our issue of February 17 last. 





A Michelin rubber-tyred railcar as now used on the Norwegian Siate Railways 
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Indian Railear 


for Loeal Services 


Vehicle built in 
native State 
workshops shows 
good financial 
results 


LIGHT double-bogie, double-engined railcar has just 
been set to work on the metre-gauge lines of the 
Bikaner State Railway for operating local and 

special services. . Built at the railway’s own works, under 
the direction of Mr. L. Rigg, the Locomotive & Carriage 
Superintendent, the car has a seating capacity of 63 third 
class passengers, and also a small upper class compart- 
ment to carry two passengers. As the car is to be used 
on light branch lines where turntable or triangle facilities 
are not always available, it was decided to instal two 
engines, only one of which would work in each direction 
of running. As the engines used are of the standard 
Ford-V8 type, their cost is very small, and by using only 
one engine at a time, the extra initial and maintenance 
expenses of remote control have been avoided, and the 
construction simplified. 

The engines are carried on the underframe and drive the 
inner axles of the adjacent bogies. In order to take up 
the vertical movement of the body and the lateral move- 
ment of the axles on curves, the driving shaft has been ex- 
tended to bring the universal couplings below the bogie 
centre, where they are bolted to a plate suspended from 
the body. Thus the torque tube to the driving axle func- 
tions in the same way as it does in a road vehicle. At 
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the top track speed of the car the engine speed is a little 
higher than that normally used in road practice and there- 
fore the cooling system has been augmented by a secon- 
dary radiator for each engine. 

The bogies have a wheelbase of 8 ft. and are pitched at 
23 ft. 8 in. centres. The side members are 6 in. high 
with 3-in. channels bolted direct to the axles, and two 
cross members are provided for the spring suspension. 
Coil springs to take the side play are inserted between 
the body and the bogie members. The body simply 
rests on four inverted laminated springs hung from the 
bogie. Vacuum brakes are fitted, and actuate Ford stan- 
dard brake drums on all axles. An emergency hand brake 
is fitted at each end. 

The tare weight of the car is 7? tons and the gross 
weight about 11 tons. The acceleration on level track is 
from rest to 30 m.p.h. in one minute and to 45 m.p.h. in 
two minutes. The scheduled speed on the Sri Kolayatji 
branch is 30 m.p.h. start-to-stop and the petrol consump- 
tion averages 8-9 m.p.g. The capital cost of the car was 
Rs.17,000 and, after making ample allowance for deprecia- 
tion and interest charges, it has been earning net revenue 
at the rate of Rs.2,500 a year, which is equivalent to 
14% per cent. of the capital cost. 











South African Diesel Locomotives 


OUBLE-BOGIE and _ six-wheel diesel-electric loco- 
motives were delivered to South Africa by the 
A.E.G. some little time ago. The bogie units are 

for shunting and light freight work on the 3 ft. 6 in. 
gauge lines of the South African Railways; the one rigid- 
frame locomotive is for shunting at the plant of a power 
supply company. 

The railway-owned locomotives have a central cab with 
a 265 b.h.p. M.A.N. engine at each end; on an extension 
of the welded steel underbed of each engine is carried a 
110 kW main generator and a 12 kW auxiliary genera- 
tor. The control is on the A.E.G. full-load system, a 
development of the Lemp principle. Each generator feeds 
two forced-ventilated nose-suspended traction motors 
coupled permanently in series. A maximum tractive 
effort of 35,200 lb. can be exerted, giving a factor of 
adhesion of 4-2 against the working order weight of 66 tons. 
The bogies, with a wheelbase of 8 ft. 6 in., are pitched 
at 21 ft. 10 in. centres, and the overall length is 46 ft. 8 in. 
The top speed is 25 m.p.h., and 1,000-ton trains can be 
hauled at low speeds. 

The six-wheel locomotive is equipped with one M.A.N. 
265 b.h.p. engine and three forced-ventilated nose- 
suspended traction motors. There is a driving cab at one 


end only. Against the weight of 403} tons the maximum 
tractive effort of 17,600 lb. gives a factor of adhesion of 
5-15, and as with the railway-owned bogie locomotives, 
the top speed is 25 m.p.h. 600-ton trains can be hauled 
at low speeds. The 3 ft. 6 in. wheels are spread over a 
base of 11 ft. 4 in., and the overall length is 31 ft. Sand- 
ing is applied to the back and front of all wheels. The 
engine compartment and battery boxes are well ventilated 
through louvres and fine mesh wire gratings. 








3,000 H.p. DIESEL PROPOSALS.—Studies and designs are 
being made by the French National Railways for a single- 
unit diesel locomotive to give at least 3,000 b.h.p. The 
designs are to be suitable for either passenger or freight 
working, and a wheel arrangement of either 2-Do-2 or 
2-Eo-2 is proposed. Such a unit would form the most 
powerful single-unit diesel locomotive in the world. 


GERMAN RAILCAR WorRKING.—The operation of internal- 
combustion engined railcars (nearly all of which are diesel) 
on the standard-gauge lines of the German State Rail- 
way has increased from 5,635,000 train-miles in 1934 to 
10,285,000 train-miles in 1935, to 15,691,000 in 1936, to 
18,900,000 in 1937, and to 21,746,000 in 1938. These 
figures represent 58 per cent. of the total passenger train- 
miles on main lines and 9-9 per cent. of those on branch 
lines. 
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NOTES AND 


American Light Railcars.—The American Car & 
Foundry Company is now offering railcar-trains powered 
by petrol or oil engines of the horizontal type, located 
beneath the floor, and driving the axles through either 
geared drive or hydraulic torque converters. 


French Railcars.—Some publicity has been given in 
England lately to a number of diesel-electric railcars said 
to have been set to work recently on the Grenoble- 
Marseilles line of the French National Railways. Actually 
nine of these railcars were introduced on that route three 
years ago, and were described in the issue of this Supple- 
ment for October 30, 1936. Last year an order for another 
10 cars, with modifications to the original design, was 
placed, but these cars are not yet delivered. 

Railcars for the East Indies.—Three triple-car diesel- 
mechanical trains are to be built by Beijnes N.V., of 
Haarlem, for the 3 ft. 6 in. gauge lines of the Netherland 
Indian State Railways. They are to be equipped with 
two Thomassen engines pressure-charged on the Biichi 
system to give a maximum individual output of 300 b.h.p. 
The engine torque is to be transmitted to the wheels 
through a Vulcan-Sinclair fluid coupling and an S.L.M.- 
Winterthur gearbox. Seating for 78 third class, 24 second 
class, and eight first class passengers is proposed. Prospects 
of this equipment were reported in the issue of this 
Supplement for September 2, 1938. 


A.E.C. Shunter Service.—The A.E.C. 78 b.h.p. loco- 
tractor described in the issue of this Supplement for 
December 23, 1938, has now been in operation in and 
around the maker’s works at Southall for eight months, 
during which period it has handled 1,462 loaded and 139 
empty trucks inwards, and 616 loaded and 972 empty 
trucks outwards. The actual service hours have been 563, 
and the actual mileage covered 976. Fuel consumption 
has averaged 0-492 gal. per service hour. Tests have also 
been made on the G.W.R. Southall-Brentford branch, and 
this 13}-ton locomotive was found capable of hauling a 
77-wagon train weighing over 900 tons at a speed of 2 to 
3 m.p.h. 

American News.—The Kansas City Southern Railroad 
has ordered a 1,000 b.h.p. diesel-electric shunting loco- 
motive, and the Chicago, Rock Island & Pacific Railroad 
has ordered a further 2,000 b.h.p. streamlined diesel-electric 
locomotive for use on the Rocket trains; both are to be 
of the Electro-Motive type with Winton engines. On 
June 18, the two City of Denver streamlined diesel trains 
of the Union Pacific Railroad completed three years of 
service, with an aggregate mileage of 2,294,058, equivalent 
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to 383,500 miles a year per train. The Phelps Dodge 
Corporation has ordered another diesel locomotive, this 
time of 600 b.h.p., and the Florida East Coast Railroad 
has ordered two 2,000 b.h.p. Electro-Motive express 
passenger diesel locomotives. A total of 14 Budd stainless 
steel cars have been ordered by the Florida East Coast, 
to make up the trains to be hauled by the 2,000 b.h.p. 
diesel locomotives. The Atlantic Coast Line has ordered two 
1,000 b.h.p. Electro-Motive diesel locomotives for hauling 
light-weight seven-car stainless steel trains now being 
built by Budd. The three 2,000 b.h.p. locomotives by 
the same maker to haul the Denver Rocket trains of the 
Chicago, Rock Island & Pacific Railroad have been 
delivered. They weigh 93 English tons, have an overall 
length of 71 ft. 4 in., and a maximum safe speed (electrical 
equipment) of 117 m.p.h. It is expected that the trains 
for this service will be ready in September. 


Traction Gearbox.—Although the design of the 
Traction type gearbox and Tele-change preselective gear, 
as fitted to the Hudswell Clarke locomotive for Shell-Mex, 
described in our July 7 issue, was evolved by the Hydraulic 
Coupling & Engineering Co. Ltd., the gearbox in this 
particular case was designed and manufactured by Bostock 
& Bramley Limited, and the Tele-change units were manu- 
factured by Hudswell, Clarke & Co. Ltd. 


Mylius Transmission.— A British company — the 
Mylius Gears Co. Ltd.—has been formed to look after the 
sales and manufacture of the well-known Mylius mechanical 
transmission in the British Empire. The office of the 
company is at 60, Queen Victoria Street, London, E.C.4, 
and the manager is Mr. A. M. Porter. The gearboxes are 
to be built by David Brown & Sons (Huddersfield) Ltd. 


German Diesel Speed Record.—A speed of 215 
km.p.h. (133-6 m.p.h.) was attained, and 200 km.p.h. 
(124-3 m.p.h.) maintained for some distance on June 23 
by the Flying Silver Fish, an experimental three-car train 
built to the ideas of Kruckenberg and running in trial 
service on the Reichsbahn. It is powered by two 600 b.h.p. 
Maybach engines equipped with Biichi pressure-chargers 
and has hydraulic transmission built by the A.E.G. It 
will be recollected that the same type of double-axle trans- 
mission is available in Great Britain for supply by the 
Hydraulic Coupling & Engineering Co. Ltd., Isleworth, 
under licence arrangements with J. M. Voith, Allgemeine 
Elektricitats-Gesellschaft, and Professor Féttinger, in so 
far as hydraulic turbo transmissions for diesel rail traction 
are concerned. 





The 1,200 6.h.p. articulated Flying Silver Fish, which made the record of 133°6 m.p.h. on the Berlin-Hamburg 
line of the German State Railway on June 23 
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Narrow-Gauge Locomotives 
for Special Service 


Flame-proof equipment of a comprehensive 
character is fitted to the engine, electrical 


equipment, and mechanical portion 
OUR diesel-mechanical locomotives for 3-ft. gauge 


tracks have just been supplied to an oil refinery in 

the Near East by the Hunslet Engine Co. Ltd., and 
are to a design which incorporates every practicable 
method of making the working safe in an atmosphere 
which may be charged with pentane and other gas to an 
extent rendering it highly explosive. 

Power is provided by a National MV6 diesel engine 
which has a maximum output at sea-level of 127 b.h.p. 
at 850 r.p.m., and a maximum of 106 b.h.p. at the 
same rotational speed under site conditions, the works 
being situated over 3,000 ft. above the sea. The detach- 
able cylinder heads include a special form of combustion 
chamber designed to give efficient combustion over a wide 
range of load and speed. The inlet and exhaust valves 
can be removed without disturbing the heads or breaking 
any pipe joints, and a variable-speed governor allows the 
engine speed to be controlled anywhere between the limits 
of 300 and 850 r.p.m. 

Special precautions have been taken to maintain 
the efficient working of the engine in the dusty tropical 
atmosphere. In addition to a large Vokes Protectomotor 
air filter, all working parts are protected from the ingress 
of dust. A large-capacity lubricating oil sump is fitted, 
and the oil is cooled by circulating it through a portion 
of the radiator on the front of the locomotive. The 
radiator itself is composed of Serck sectional elements with 
Hunslet headers. A separate lubricating oil pump main- 
tains this circulation at a low pressure. Exhaust 
temperature is measured by a thermocouple indicating 
pyrometer, which gives an accurate indication of great 
help to the engineer in charge of maintaining the diesel 
engine, and assists in obtaining the best performance. 

As regards the flame-proof equipment, not only are the 
engine inlet and exhaust ducts protected by flame-proof 
grids, of a pattern passed by the Mines Department for 


gas 


Diesel Railway Traction 


JDuUL 


: 
7 


HUET 


i 
> 





127 b.h.p. locomotive for work in an oil refinery 


use in an explosive atmosphere after exhaustive tests at 
the Buxton testing station, but before escaping through 
the grids the exhaust gases pass through the Hunslet 
patent exhaust gas conditioner (see issue of this Supple- 
ment for March 17 last); both the grids and conditioner 
are made of Austenitic stainless steel throughout, to avoid 
corrosion, and the inlet air is drawn through the Pro- 
tectomotor air filter before passing through the flame-traps. 

The engine is started by an auxiliary single-cylinder 
Ailsa Craig diesel, through a friction clutch and a Bendix 
drive on to a ring on the main flywheel, this arrangement 
being of the type which has been installed in many 
previous Hunslet diesel locomotives over a wide range of 
power. This Ailsa Craig engine is also protected by an 
approved type of fiame-trap on the induction side, and 
its exhaust is led into the main conditioner. The auxiliary 
electrical equipment is also of a flame-proof type tested at 
Buxton, the centre coupler buffing faces have Ferodo 
coverings and the brake blocks are of the same material. 

The transmission is through a Vulcan-Sinclair hydraulic 
coupling and Hunslet patent auxiliary clutch and flexible 
coupling to a robust three-speed gearbox of the maker’s 
own type, which gives track speeds of 3-4, 6-8 and 10-2 
m.p-h. in either direction. Ransome & Marles ball and 
roller bearings and Skefko roller bearings are used in the 








Engine compariment of one of 
the Hunslet locomotives for flame-proof 
service. To the left of the main National 
oil engine is the single-cylinder Ailsa 
Craig diesel engine used for starting 
purposes. To the right is the Broom- 
wade compressor which supplies air for 
the brake and for the transmission- 
operating mechanism. To the left of 
the compressor, behind the bonnet strut, 
is the Vokes Protectomoter filter 














YIM 


Diesel Railway Traction 


transmission. The locomotive is able to exert a maximum 
tractive effort on the bottom gearstep of 9,930 lb., and the 
adhesion weight of about 22 tons gives a factor of adhesion 
of nearly 5 to 1. The gearbox is built up of steel plates, 
and by the employment of stiff shafts, carefully-designed 
gearwheels, and the use of ball and rolicr bearings through- 
out, high transmission efficiencies are obtained. The 
Hunslet patent pre-selective gear-change mechanism con- 
trols the gears; a single hand-wheel speeds up the engine 
and controls the gears through a series of cam-operated 
pneumatic valves, which deliver air at a pressure of 50 
Ib. per sq. in. in correct sequence to the cylinders which 


Supplement to THE RAILWAY GAZETTE, August 4, 1939 129 


control the gears, clutch, and clutch-shaft brakes. The 
control wheel and all other locomotive controls are fitted 
at each side of the cab. The final drive to the wheels is 
through a jackshaft and rods. 

Westinghouse straight air brakes are fitted and are con- 
trolled by a self-lapping driver’s brake valve in the cab; 
a Broom & Wade compressor supplies air for the brake 
and gear-change mechanism. Another fitting is an A.T. 
speedometer in the cab. The wheels have a diameter of 
33 in. and are spread over a wheelbase of 7 ft. The 
length of the locomotive over buffer beams is 18 ft. 9 in., 
the height 9 ft. 7 in., and the width 7 ft. 9 in. 








THE PAINTING OF RAILCARS 


The experiences of a correspondent in the pro- 


tection of fuel and water 


HE necessity for different treatment in the painting 
of the water tanks of a diesel railcar or locomotive 
as compared with those of steam locomotives is due 

to the temperature of the water in the diesel vehicle, 
which may be at any stage up to boiling point, whereas 
the water in the tanks of normal steam locomotives is 
always at a comparatively low temperature. As long as 
the temperature does not exceed about 80° F., no harm 
will come to tank surfaces painted in the usual manner, 
but with temperatures higher than about 100° F. the paint 
blisters and peels off, enters the pipes, and eventually 
clogs up one or other of the feed valves or cooling pas- 
sages. At the same time, corrosion sets in on the bare 
portions of the tank plates and leakage may follow in 
a comparatively short time. 

At an early stage in the development of diesel railcars, 
a need was felt for a paint that would remain hard and 
set irrespective of the temperature to which the water 
might rise. Various paints were tested under different 
conditions and degrees of heat, such as raising and lower- 
ing the temperature with the plates covered or partly 
covered, the test being prolonged continuously for well 
over a week. In most of the tests carried out the paint 
broke down, leaving the plate surface exposed and the 
detached film suspended in the cooling stream, where 
it was liable to create emergency conditions at any time. 
The preparation ultimately selected was a Bitulac paint 
containing asphaltum, gum, white spirit, and linseed oil, 
in suitable proportions; in spite of severe and prolonged 
tests, not the slightest deterioration was discovered, al- 
though the surfaces were subjected to a critical examina- 
tion. 


Fuel Tank Protection 


The protection of fuel oil tanks formed another problem 
for a considerable period. The practice recommended in 
the early stages, and included in numerous specifications 
issued to private contractors, was to galvanise the tanks 
after riveting or welding. It was found to be almost 
impracticable to make a satisfactory job of a completed 
unit without serious distortion; galvanising was abandoned, 
and a search instituted for a suitable paint. Various 
paints and enamels were tried, in every case without suc- 
cess; the chemical action of the fuel oil ate into the coating 
and in time flaked it off the whole interior surface. Trouble 
naturally arose due to the paint lodging in the engine 
pipes and fuel valves, and an attempt was made to run 
without treating the plate surfaces in any way at all 
after these had been thoroughly scaled and cleaned. Diffi- 


tanks, and battery boxes 


culties were still encountered, as it was found that rust 
could not be prevented; this gave rise to similar trouble 
to that which had previously occurred, but through par- 
ticles of dislodged rust. 

The cure proved to be very simple and inexpensive, 
though absolutely effective, and was obtained by giving 
a thoroughly good coat of boiled linseed oil to all inner 
surfaces after these had been carefully cleaned and freed 
of rust, scale and moisture. The outer surfaces of these 
tanks were treated with a synthetic oil-resisting paint of 
approved quality, as naturally some of the fuel oil was 
bound to fall on patches of these areas, and cause serious 
disfigurement to the finished appearance. 

The most suitable methods for the treatment of the 
battery box containers were difficult to determine at first. 
The difficulty compared with the generally satisfactory 
state of the boxes in ordinary coaching stock actually 
arose as the result of a different design of container, those 
used on ordinary carriages being for the most part formed 
of wood, whereas those for railcars are of steel plates 
and sections, wood being employed only for the packing 
and wedges to locate the various cells. After testing 
numerous brands of anti-corrosive paints without success, 
the goal was reached by painting the steel surfaces with 
a single coat of Anodite rust-resisting primer, followed by 
two coats of anti-sulphuric enamel. Although on passenger 
vehicles a measure of success has been achieved with the 
woodwork by having it heavily impregnated with wax, it 
was decided to paint the woodwork in a similar manner 
to that adopted for the steel structure, but with the anti- 
sulphuric enamels specially graded for wood and steel re- 
spectively, and with the rust-resisting primer omitted. 








POLISH RAILCAR PROGRAMME.—Preparations are being 
made to extend considerably the use of diesel railcars on 
the Polish State Railways, and a total of about 400 cars 
is envisaged, compared with the 60 to 70 cars of this 
type now in traffic. At present the diesel cars make a 
mileage of over 2,000,000 a year. 


SoME BRAKING Notes.—Using both air brakes and 
electromagnetic track brakes, the 140-ton (gross) triple- 
car Nord diesel-electric trains of the French National Rail- 
ways can be stopped from a speed of 87 m.p.h. in 600 yd. 
and in 24 sec. when running down a 1 in 200 gradient. 
The 65-ton (gross) Renault twin-car diesel-mechanical sets 
on the same railway can be stopped on the same grade in 
525 yd. and 27 sec. from a speed of 76 m.p.h. when 
using compressed air brakes only. 
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SHUNTING LOCOMOTIVE OPERATION 


Notes on the costs of heavy 600 and 900 


ROM information supplied by a number of railroads 
owning 600 b.h.p. diesel-electric switching locomo- 
tives with Ingersoll-Rand, Alco, and Winton engines, 

the Association of American Railroads has been able to 
compile the attached Table I of repair costs and yearly 
service records up to the end of 1937. As regards the 
locomotives belonging to the railroad numbered 3 in the 
table, the assignment of 78,888 hours for the nine years 
means 24 hr. a day service for 365 days a year and for 
366 days in the leap years included, so that the percentage 
availabilities of 56-59 need not be viewed pessimistically, 
particularly as over the nine-year period they mean that 
the average number of hours in actual service a year has 
been 5,050. Another notable performance is that of the 
locomotive on railroad No. 6, which has averaged 
6,600 hr. of service a year for over seven years, and at a 
repair cost which is just about the average for the 51 
locomotives covered by the table. Almost as good a result 
is shown by the last locomotive belonging to railroad 
No. 9, which has averaged practically 6,000 service hours 
a year for six years at a repair cost of $0-7135 an hour. 

By the courtesy of Mr. Sidney Withington, Electrica] 
Engineer, New York, New Haven & Hartford Railroad, 
we are able to publish a second table showing the detailed 
operating costs of the Alco 600 b.h.p. diesel-electric switch- 
ing locomotives in service on that line. No. 0900 was the 
first 600 b.h.p. diesel locomotive built by Alco, and since 
the beginning of 1932 has put in almost 45,000 hr. of 
service. Sundry changes in the design and equipment 
have been made, not so much owing to failures, but to 
bring the locomotive into line with modern practice and 
to improve its performance. Most of the engine details of 
this first locomotive are now interchangeable with those 
of locomotives Nos. 0911-0920 placed in traffic between 
March and June, 1938. 

On the Chicago & North Western Railway a 600 b.h.p. 


Service Recorps oF AMERICAN 600 B.H.P. DigseL-ELEcTRIC 
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One of the 600 b.h.p. Alco 
bonnet removed, on the A.T.S.F. Railroad 


switchers, with engine 


diesel-electric switcher was placed in traffic in 1930, and 
for the first eight years of its life gave an availability of 
86 per cent. The average cost of maintenance and repairs 
has been $0-58 per service hour, including a shopping for 
heavy overhauls after about 55,000 hr. of work. At this 
overhaul the cylinder liners were bored and rebushed, 
and the original pistons put back. The main bearings 
were removed for inspection and replaced without repairs, 
but the big-end bearings were renewed. There have been 
no major repairs to the generator or traction motors, but 
the insulations are repainted and rebaked every four years. 
The fuel consumption has averaged 8-37 U.S. gal. an 
hour, and the lubricating oil consumption 0:13 U.S. gal. 
an hour. This locomotive has lower repair costs than 
other 300 b.h.p. diesel locomotives on the same railroad, 
and this lower cost is attributed partly to improved 
design—the 600 b.h.p. unit being acquired at a later 
date—and to the greater capacity reducing the number of 
full-load peaks. 

Twenty-four hour a day service between monthly in- 


LocoMOTIVES OPERATED BY SELECTED RAILROADS TO DECEMBER 31, 1937 
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} Lubricating oil Fuel oil Repair cost, $ | Average 
Rail- No. Average | Agere- } “ghendlt sag ee oeedtaes é - __|Per cent.| Repair hours 
road of years | gate Hours | Hours | assign- os | | | | repairs | cost | operated 
index units = sevice | assigned | operated ment U.S.A. U.S.A. | U.S.A. U.S.A. | | | for per |; per 
service | years | | operated| gal. | gal. | gal. | gal. | Labour | Material! Total | labour hour | unit 
used | perhr.| used per hr. | yr. 
| : | | | ! ' $ | 
| | | | | | | 
' 4 3-0 8-0 46,450 37,392 | 80-50 | 5,099 | 0-1364| 130,153 | 3-481 | — 11,740 | 00-3140 
6 4-0 24-0 183,679 153,969 | 83-83 | 15,314 | 0-0995 | 912,986 | 5-930 = — | §3,233 03457 
; § 4-0 32-0 233,437 185,086 | 79-29 | 18,726 | 0-1012 | 1,007,945 | 5-446 58,299 | 03150 | 6,070 
2 6 7:9 47°70 421,560 | 286,350 | 67-93 | 34,981*| 0-1701*| 2,150,349 | 7-510 - | 212,946 — | 0°7437 
7 2°55 | 17°5 175,008 129,079 | 73-76 | 12,046 | 0-0933 | '877,179 | 6-796 a ee 59,998 | — 04648 | 6,370 
3 i 9-OF 9-0 78,888 44,373 56-25 10,692 | 0-2410 350,498 7-899 | a a 69,222 | ie 1-5600 | ; 
1 9-0t 9-0 78,888 46,498 58-94 9,537 | 0-2051 370,725 | 7-973 = ee | 59,480 | aS | 1-2792 | 5,050 
4 , 3S | 3:5 | «26,923 26,923 | 100 00 2,239 | 0-0832 170,669 | 6-339 | 7,988 2,679 | 10,667 | 74-89 | 0-3962) — 
1 3°5 | 35 23,210 23,210 | 100-00 | 3,167 | 0-1364 184,865 | 7-965 | 10,071 | 2,129 | 12,200] 82-55 | 0-5256 
1 2°58 2:58 | 18,795 18,795 | 100-00 | 1,542 | 0-0820 | 118,598 | 6-310 | 5,362 | 1,320 | 6,682 | 80-25 | 0-3555 | 
; i 2°16 2°16 16,239 | 16,239 | 100-00 1,251 | 0-0770 104,196 | 6-416 | 5,343 | 803 | 6,146 | 86-93 | 0-3785 | 
5 1 5-25 5°25 46,462 34,744 | 74°78) 4,114 | 0-1184 | 276,924 | 7-970 | 15,905 | 12,634 | 28,539 | 55-73 | 0-8214 | 
6 1 7°33 7°33 56,666 | 48,483 85-56 6,300 | 0-1299 | 406,067 | 8-375 | 13,761 | 14,277 | 28,038 49-08 | 0-5783 | 
7 I 2-33 | 2-83 21,481 | 19,560 | 91-06 | 1,311 | 0-0670 | 123,930 | 6-336 | 7,833 | 2,254 | 10,087 | 77-65 | 0-5157 | 
l 3°25 3°25 26,333 25,107 | 95-34 2,266 | 0-0903 | 150,566 | 5-997 | 7,627! 3,174] 10,801 70-61 | 0-4302 
. vs 1°33 | 1°33 | 10,860 | 10,139 | 93-36 1,173 | 0-1157 | 44,784 | 4-417] 21664 1,434 | 4,098 | 65-00 | 0-4042 | 
I 1:33 | 1°33 | 10,853 9,701 | 89°39 | 1,117] 0-1151 | 43,657 | 4-500 | 2,802 1,556 | 4,358 | 64-30 0-4492 | - 
1 1-33 | 1°33 10,535 9,390 | 89°13 | 1,266 | 0-1348 40,896 | 4-355 | 2,818; 1,169 | 3,987 | 70-68 | 0-4246 | 7,340 
s 1 1:46 1:46 | 10,880 | 10,425 | 95-82 743 | 0-0713 | 62,574 | 6-002 | 2,281 714 | 2,995 | 76-16 | 0-2873 . 
1 1-33 1-33 11,014 10,451 | 94-89 921 | 0-0882 | 69,040 | 6-606 | 2,292 806 | 3,098 | 73-98 | 0-2964| — 
1 1-46 1-46 10,909 | 10,440 | 95-70 673 | 0-0645 | 64,827 | 6-209) 2,110 583 2,693 | 78-35 | 0-2580 | 7,370 
9 1 1-33 1-33 11,105 | 8,599 | 77-43 1,534 | 0-1784! 39,927 4-643 | 4,045 911 4,956 | 81-62 | 0-5763 — 
1 1°16 1°16 10,096 | 7,685 | 76-12 | 1,259/| 0-1638|  36,076| 4-694 | 3.410 453 | 3,863 | 88-27 | 0-5027 
, fo a 9,928 | 8,428 | 84-89 | 1,256 | 0-1490| 37,649 | 4-467 | 2.735 389 | 3,124 | 87-55 | 0-3707| - 
1 1°16 1-16 9,749 | 6,750 | 69-24 1,623 | 0-2404 35,287 | 5-228 | 2,945 567 | 3,512 | 83-86 | 0-5203 | - 
1 1-0 1-0 _8,194 4,115 | 50-22) 1,157 | 0-2812 | 25,738 | 6-255 2,207 448 | 2,655 | 83-13 | 0-6452 | 
; 1 8-0 6°0 50,284 | 35,957 | 71-51 | 11,429 | 0-3179 | 257,431 | 7-159 | 13,418 | 12,237 | 25,655 | 52-30 | 0-7135 | 6,050 
a | = — —— = —E— ! | | j 
Total | 51 - | 195-66 | 1,618,426 | 1,227,888 | 75-87 | 152,736 0-1244 | 8,093,536 | 6-591 | 117,617 | 60,537 | 703,072 | 66-02 | 0-5726 | 6,275 
! i | | | 





* No lubrication records for 1929, 1930, and 1931, t Units in service in 1927—no cost records prior to 1929. 
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spection periods, and with daily 
inspections during the crews’ lunch- 
times, is a feature of the operation 
of the 11 diesel-electric switching 
locomotives which have been at work 
for some time on the Atchison, 
Topeka & Santa Fe Railroad. These 
locomotives comprise three of 600 
b.h.p. with four-stroke engines; four 
of 600 b.h.p. with two-stroke engines; 
one of 660 b.h.p. with a four-stroke 
engine; and three of 900 b.h.p. with 
two-stroke engines. 


Monthly Examination 


At the monthly inspections the 
entire equipment, including running 
gear and brakes, is thoroughly in- 
spected, tested, and, when necessary, 


repaired. The pistons of the Winton 
two-stroke engines are frequently 
inspected through the scavenging 


ports, and if there is no occurrence 
which makes it necessary to with- 
draw the pistons earlier, they are 
taken out every year for a minute 


AVERAGE OPERATING Cost PER Hour oF I1 

DIESEL SWITCHING Locomotives OF 600- 

900 B.H.P. ror THE YEAR 1938, ATCHISON, 
TorpEKA & SANTA FE RAILROAD 


$ 

Repairs .. na ‘ia .. 0-24 
Depreciation 0-53 
Crew wages... ae -- 1°58 
Fuel 0-26 
Lubricants - ie -o BOT 
Other supplies .. ee .. 0-01 
Enginehouse expenses .. cx Sees 

2-74 


examination, and at the same time 
the cylinder liners and connecting 
rod bearings are closely examined. 
No monthly inspection of pistons or 
bearings are given to the four-stroke 
engines, and as yet there have been 
no renewals of pistons or bearings in 
the units set to work in 1937. At 
the end of two years the pistons and 
bearings are to be removed for com- 
plete examination, and any desirable 
renewals or repairs will then be made. 

The eleven locomotives work 31 
eight-hour shifts a day, and have 
averaged 90°6 per cent. availability; 
nine of the locomotives are in the 
Chicago area. One of the eleven is 
considered as experimental, and its 
temporary withdrawal from one cause 
or another, has lowered the average 
availability of the whole stud. 
Crankcase oil is changed every 90 
days in the 900 b.h.p. engines, and 
every six months in the smaller 
engines. It is the opinion of Santa 
Fe officials that in switching service 
a heavy overhaul should not be re- 
quired until such time as the renewal 
of the crankshaft is necessary. 
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Diesel Locomotives for Constructional Work 


HE use of diesel-engined locomotives for contractors’ 
and constructional works is widespread and is 
constantly increasing. To provide the most 

economical operation, the characteristics of the motive 
power, the wagons, and the excavator or other plant must 
be properly correlated. The following notes, taken from 
the Demag News, deal with some of the features of the 
locomotive design and construction. 

* * * * 

Nearly all buyers are of the opinion that locomotives 
are to be assessed solely by the horse-power. They do 
know that the tractive effort of a 50-h.p. steam loco- 
motive must not be compared with that of a 50-h.p. 
diesel locomotive, but it is only in rare cases where it is 
appreciated that there are considerable differences also 
between diesel locomotives. It is just when comparing 
the tractive effort that one very often overlooks the fact 
that the load of the train has to be accelerated first. by the 
locomotive and that considerable work has to be expended 
to this end. As soon as the locomotive is travelling with 
the train, the consumption of power is naturally less. It 
will therefore be found in the case of all diesel loco- 
motives that they are not fully loaded when travelling, 
whereas, when starting, most of them even emit smoke. 

Steam locomotives do not start so well under load as 
diesel locomotives. A steam engine has no revolutions 
prior to starting and consequently does not develop any 
horse-power. In most cases a steam locomotive does 
not develop its full horse-power until it is travelling at a 
speed of 10 to 15 km.p.h. When starting, the steam 
locomotive must produce the necessary torque by a large 
cylinder admission, and on the average steam locomo- 
tives, when starting, can develop a maximum torque 
equivalent to three times their full travelling output. With 
diesel locomotives the engine runs at the same number of 
revolutions and the gear transmission increases the torque 
at the rear axle when starting to three or four times the 
normal torque. When starting from rest, the conditions 
differ from those of a steam locomotive. With the first 
speed engaged, the diesel locomotive reaches a speed of 
about 4 km.p.h.—equivalent to an engine speed of, say, 
1,000 r.p.m.—but the speed of the engine will be reduced 
enormously upon putting in the first speed before the 
locomotive starts, yet the torque remains always at the 
value corresponding to the speed of 4 km.p.h., even 
though the locomotive is moving more slowly at the com- 
mencement, because nearly half of the engine output is 
braked away by the friction clutch on starting, and is 
transformed into heat. The engine can develop a much 
greater torque if it has a fuel pump which, when the 
speed of the engine is slow and well below normal, gives 
it sufficient fuel to accelerate the initial load quickly, even 
though the exhaust may be smoky. ; 


Acceleration in Relation to the Clutch 

The accelerating power of a locomotive does not depend 
on the engine alone; the clutch, too, plays an important 
part. A clutch that does not grip gently enough and 
cannot, absorb the friction work during acceleration con- 
sumes too much engine output. It may be said in prin- 
ciple that disc clutches grip more gently than cone clutches, 
and that clutches that are engaged by a screw nut or 
similar mechanical aids grip more gently than those en- 
gaged simply by the tension of a spring. This is the reason 
why acceleration is the poorest when employing cone 
clutches engaged by spring tension, and locomotives 


equipped with them will in most cases jolt on starting. 
Another important matter is the method of transmitting 
the power from the gear to the axles. The output surges 
quite a lot on starting. Power transmissions that are 
springy are apt to cause tension and, upon being released, 
do not restore the power peaks invested. These thus get 
lost, and the tractive effort of the locomotives is less by 
this amount. It is for this reason that locomotives with 
chain drive do not accelerate so well, and acceleration 
is at its worst when the driving chains do not act on the 
axles exactly horizontal but are inclined, because the 
spring suspension of the axle then works along with these 
power surges and consumes output. 


Uniformity of Torque 

With a view to ensuring good starting, it is important 
that the torque at the axle be uniform. The average 
torque that can be transmitted without the wheels slipping 
is fixed by the weight of the locomotive. The more uni- 
formly this torque is transmitted to the axle the less like- 
lihood there is of the wheels slipping. If peaks arise 
during the transmission of the torque they will not be 
transmitted, and only constitute a loss of output because 
there is then insufficient adhesion and the wheels slip. 
Toothed wheel and chain transmissions produce an abso- 
lutely constant torque. The worst is the jackshaft drive, 
which transmits the power to the axles by means of con- 
necting rods, because then the wheels of the locomotive are 
driven alternately on the right and left sides with a 
variable torque. 

It is essential for good acceleration that the locomotive 
has enough weight to prevent the wheels slipping; that the 
wheelbase is as large as possible, to prevent the loco- 
motive swaying when starting, and jamming between the 
rails; and that well-centred buffers with well-sprung draw 
hooks are fitted. The adhesion weight generally assumed 
and realised for steam locomotives is 5 to 6 times the 
maximum tractive effort at the periphery of the wheel. 
In the case of diesel locomotives, this proportion may be 
much less, and is sometimes as low as 3-6: 1. 

The engines and gears of all diesel locomotives on the 
market have been perfected to such an extent that there 
is scarcely one construction that can be said to be bad. 
Nevertheless, there are types which, in regard to the 
transmission of the power to the axles, will not bear strong 
criticism. Advocates of chain transmission maintain that 
this drive is more elastic. This is true, but it is also the 
drive that squanders the output most. The reason for 
employing chain transmission is usually something else, 
namely price. Firms that export locomotives are unaware 
beforehand of the gauge for which the locomotive is to be 
supplied, so that they must construct, their popular types 
with the wheels capable of being adjusted to comply with 
different gauges. The simplest and cheapest construction 
for variable gauges is that with chain transmission, be- 
cause the drive and the sprockets can remain unaltered 
and only the track wheels require to be shifted. Other 
systems for variable gauges are a little more expensive, 
and are wider owing to the cranks being on the outside. 
But there is another drawback associated with chains, 
namely that of the chain stretching, which happens very 
often, with the result that it is then out of pitch. The 
sprockets get worn, the chains no longer mesh properly, 
and ultimately break. Toothed wheels transmit the 
torque to the axles just as uniformly as chains and have not 
the drawbacks of jumping and consuming an appreciable 
portion of the output. 
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Another Big Argentine Order 


FURTHER important stage in the large-scale diesel- 
isation of the railways in Argentina has been reached 
with the order for 10 triple-car trains and seven 

single-unit double-bogie railcars booked by Metropolitan 
Railcars (Ganz Patents) Ltd. The purchase of these 
vehicles by the Argentine State Railways at a contract 
price of £293,517, (payable by instalments), has been 
sanctioned by the Ministry of Public Works. Both three- 
car trains and single cars are to be built throughout at 
the Budapest works of Ganz & Co. Ltd., which company 
is now represented in Argentina by Metropolitan Railcars 
(Ganz Patents) Ltd. All the stock is for metre-gauge 
lines, and the three-car trains, with a 240-b.h.p. engine 
and transmission set at each end, are to be similar in 
design to the Ganz sets now operating on the Catamarca 
section of the State Railways, but modernised in various 
respects, particularly as regards the installation of a com- 
plete air-conditioning equipment of twice the capacity of 
existing sets, and the adoption of further means to pre- 
vent the entrance of dust into the passenger saloons. The 
State Railways administration felt that the need for new 
diesel railcars and trains was urgent, in order that work- 
ing expenses might be reduced to the lowest possible level 
coincident with the provision of facilities for increasing the 
traffic, which joint result past experience had proved was 
a characteristic of diesel vehicles. In order to obtain 
quick delivery, and maintain that uniformity of con- 
struction and equipment which is so advantageous in 
maintaining and operating any type of motive power, the 
Ganz type of train was chosen. For these reasons, and 
because of the favourable purchase price of the earlier 
Ganz vehicles on the State lines, the contract was signed 
without calling for public tenders. When this order is 
completed the whole 143 diesel vehicles of the Argentine 
State Railways will be of Ganz make, covering 5 ft. 6 in. 
4 ft. 84 in., and metre-gauge lines. 


American Streamliner Accident 


N August 12 the 17-car 6,300 b.h.p. diesel-electric 
streamliner City of San Francisco was derailed when 
running at speed over Southern Pacific tracks in 

the Humboldt River canyon in the eastern part of Nevada. 
More than 20 of the 150 passengers were killed, and nearly 
100 injured. Deliberate displacement of a rail is said to 
have been the cause of the disaster, and the coroner’s 
jury returned a verdict to that effect next day, while 
bodies were still being recovered from the wreckage. All 
but two of the 14 passenger cars left the track and the 
two rear units of the three-section locomotive were de- 
railed. The leading power unit did not leave the rails 
and crossed safely over a narrow bridge after passing the 
displaced rail, covering about 1,000 ft. before the train 
came to rest. Five cars in the centre of the train broke 
through the steel girders of the bridge and fell into the 
river. No passenger in the last five cars of the formation 
was killed. Six of the 14 passenger cars are said to have 


been damaged beyond repair by the accident itself and 
by the amount of flame cutting which had to be done to 
extricate passengers. The City of San Francisco is one of 
two 17-car trains built in 1937 for service between Chicago 
and California, and is operated jointly by the Chicago & 
North Western, Union Pacific, and Southern Pacific Rail- 
roads on a 39}-hr. schedule over the 2,263 miles between 
Chicago and Oakland. It measures 1,290 ft. long overall 
and cost nearly $2,000,000; the weight, of the trailing load 
is 732 English tons empty and 765 tons full, and the three- 
section locomotive weighs 392 tons. Illustrations of the 
train wreckage after the smash will be found on page 145 
of this Supplement. The heavily-stressed members of the 
bodies and underframes are of steel, but a certain amount 
of aluminium alloy has been used, and the three power 
cars are entirely of steel, with the Pullman Company’s 
special bull-nosed front incorporating the radiator grille. 


Making the Diesel Flameproof 


NE of the most curious things about diesel locomo- 
tives for special industrial duties is the lengths to 
which some people will go in order to prevent the 

flying of sparks from spots where che only possible sparks 
would be of such low temperature and of such brief dura- 
tion that there would be little danger if the locomotive 
was operating in gaseous gunpowder. We refer, of 
course, to the coverings put on buffer heads, coupling 
chains, and the like. If a diesel locomotive is to be made 
sufficiently flameproof to work in a gassy mine or ex- 
plosive area, a little more imagination is required. With- 
out a great deal of trouble or expense it is possible to pre- 
vent flames from the oil engine cylinders coming out 
through the exhaust or being blown back through the 
engine air intake, and such simple precautions are most 
necessary, for fatal explosions have been known to occur 
from such a cause. Even so, the locomotive is then flame- 
proof only in fairly ordinary atmosphere, and the re- 
quirements for an explosives factory or a gassy mine 
are much more severe, for although combustion flame 
from the cylinders may be prevented from passing out 
through the exhaust-gas conditioner or back via the air 
intake, it is possible for flame to form in either the 
exhaust manifold or the air intake duct, and if the atmo- 
sphere in those ducts happens to be explosive, flame could 
easily be forced out through the exhaust conditioner or 
the air filter, if, indeed, the resulting explosion did not 
wreck the pipe itself. If such conditions are to be met 
it means that in addition to special exhaust conditioners, 
appreciable modifications must be made to the engine 
cylinders, cylinder heads, valve gear casings, and mani- 
fold joints. The equipment as a whole should be able 
to pass the tests for flameproof electrical equipment in 
mine service, as is specified, for example, in the Hunslet 
flameproof diesel locomotives for surface and sub-surface 
operation in dangerous atmospheres. Unless some such 
precautions are taken it is a waste of time and money, 
and not particularly sound engineering, to cover the buffer 
heads in horse-hair, plush, or soft frictional material. 
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THE TRACTION GEARBOX AND ITS CONTROL 


A well-tried construction which seeks to eliminate the disadvantages of 
the normal mechanical transmission systems, and which is used in 


conjunction with a fluid coupling 


Or of the principal ways in which inventors have 
sought to improve the design and operation of mecha- 
nical transmissions for diesel locomotives and rail- 
cars within the last few years has been to eliminate the 
break in tractive effort during the change from one step 
to another. A further avenue of possible improvement. is 
in the elimination of frictional drive through clutches, for 
although several successful boxes with individual clutches 
for each step are in service, there is still a liability to shock 
during gear changes, and also to wear. 
It was in an endeavour to overcome these difficulties 
and at the same time provide a light preselective control, 
2No 


322 GEAR sr 





and Tele-change preselective control 


liary friction clutch in parallel with the top-gear dog- 
clutch for use only when changing-up, and the use of 
baulking rings. The use of the auxiliary clutch shortens 
the time of gear-change and maintains traction on the 
vehicle while the main drive is being changed by the dog 
clutch. The baulking rings are used so that the gear- 
change is effected only at synchronism, whether the gear 
is being changed up or down; thus clashing of gears is 
impossible. As the dog clutches are actuated through 
spring-link or other resilient means the control can be 
made preselective. The actual change is effected by clos- 
ing the throttle and engaging the auxiliary clutch when 





Fig. 1—Section through a three- 

speed Traction gearbox with 

constant-mesh gears and _ dog- 
clutch engagement 
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AUXILIARY CLUTCH (IN PARALLEL 
WITH TOP GEAR DOGS) 
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that the Traction gearbox was evolved some years ago by 
the Hydraulic Coupling & Engineering Co. Ltd., for use 
direct, coupled to the Vulcan-Sinclair fluid coupling. This 
type of gearbox with Tele-change preselective control has 
been applied to several diesel shunting locomotives en- 
gaged in arduous service, and has proved that a quick 
and easy gear-change can be made with comparatively 
little drop in tractive effort, and without any maintenance 
difficulties. 

The pioneer work has been carried out by Hudswell, 
Clarke & Co. Ltd., of Leeds, who were the first locomo- 
tive firm to use the Vulcan-Sinclair fluid coupling, and the 
Traction gearboxes have been constructed to that maker’s 
order by Bostock & Bramley Limited. 


Gearbox 
Fundamentally the Traction gearbox is of the simple 
layshaft type with constant-mesh gears and dog-clutch 
engagement, suitable, as the name implies, for direct con- 
nection to a Vulcan-Sinclair traction-type fluid coupling; 
there is no friction clutch in the main drive. The principal 
features of the design are the provision of an auxi- 


DOG Ci 
BAULKING 





changing up; and by closing and then reopening the 
throttle when changing down. 

In Fig. 1 is shown the Traction-type gearbox. It is 
used in conjunction with the Vulcan-Sinclair traction-type 
fluid coupling with idling drag eliminator. The drag brake 
is applied when the engine is idling in order to stop rota- 
tion of the gearbox shafts, and turn them slowly back- 
wards as a means of engaging forward or reverse, which, 
in the accompanying drawings, is shown with the conven- 
tional double-bevel gear. 

Gear-changing is effected by a pneumatic operating 
cylinder mounted on top of the gearbox and acting on the 
pivoted lever shown. When compressed air is admitted, 
the gear is shifted into neutral, and the return motion by 
means of a spring engages the gear which has been pre- 
selected—the actual meshing of the dogs being controlled 
by the baulking ring to occur only upon synchronism. 
The gear-selecting lever is provided with a latch control- 
ling a small valve which applies air pressure to a relay 
cylinder actuating the control valve admitting air to the 
gear-change operating cylinder. The exhaust from the 
relay cylinder is controlled by a trip valve which is 
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Fig. 2—Compressed air control arrangement for the operation of the Traction gearbox 


operated by the gear-changing lever, when the neutral 
gear position is reached. (Lever shown dotted.) 

The engine fuel control regulator is shown in the top 
right-hand corner of Fig. 2, and it is arranged to open a 
valve admitting air to engage the auxiliary clutch when 
changing up. This is done by “‘ over-closing ’’ the regu- 
lator and thus engaging the auxiliary clutch when the 
power of the engine is cut off. Immediately the gear- 


change is completed under the control of the baulking. 


ring, the air is released from the auxiliary clutch cylinder 
by means of a second trip valve operated from the gear- 
changing lever upon its return travel from neutral. That 
is to say, as soon as the dog clutch passes through the 
baulk this release valve is tripped by the return motion of 
the gear-change lever and the air is immediately exhausted, 
thus releasing the auxiliary clutch as soon as the change 
of gear has taken place. 


Driving Operations 

Assume the engine to be idling with the forward and 
reverse gears in neutral and the locomotive stationary, 
remembering that there is no neutral position within the 
gearbox, only a transitional neutral when changing gear. 
The driver will select, say, forward gear, and use a latch- 
operated valve on the forward and reverse lever to admit 
air to the drag eliminator brake cylinder. This stops 
rotation of the gear shafts and turns them slowly back- 
ward so that the forward-gear dog clutch is easily meshed, 
whereupon the drag brake is released and the idling 


torque is transmitted to the driving wheels. Normally, 
the gear-selecting lever would have been put into the 
low gear position and the action of the drag eliminator in 
reversing the rotation of the gearshafts would permit the 
low-gear dog clutch to pass through the baulking ring and 
engage under the action of the return spring. The driver 
then opens up the regulator and the fluid coupling trans- 
mits the power to accelerate the locomotive with its load— 
there being no shock, since the driving connection has 
been established by engaging the forward dog clutch with 
the parts practically stationary. 

To change to second gear, the driver leaves the engine 
regulator open and moves the gear-selecting lever to posi- 
tion II. He must operate the grip latch to do so, and 
thus admit compressed air to the small relay valve 
which puts the piston in the gear-change operating 
cylinder under pressure. Since the first-gear dogs are 
loaded, however, the gear does not shift into neutral 
until a moment later, when the regulator is closed to 
the limit (7.e. overclosed), thus admitting air to 
the auxiliary clutch cylinder. The low-gear dogs imme- 
diately disengage due to the reversal of torque, and the 
compressed air in the operating cylinder moves the piston 
to the limit of its travel, thus putting the gearbox into 
neutral, and at the same moment opening the trip valve 
which exhausts the small relay cylinder and thus puts the 
operating cylinder in communication with atmosphere. 
The compressed spring immediately returns the gear- 
change lever to the left and the second gear slider bar is 
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engaged by the Tele-change mechanism, being slid to the 
right until the dog clutch comes against the baulking ring. 

Meanwhile, the speed of the engine is being rapidly 
pulled down by the engagement of the auxiliary clutch, 
and at the moment of synchronism the second-gear dog 
passes through the baulking ring and engages; at the same 
instant, the gear-change lever trips the release valve 
to exhaust the air from the auxiliary clutch cylinder. The 
driver hears the exhaust and immediately opens the regu- 
lator to transmit power in second gear, the actual time of 
the gear-change being only about one second. Tractive 
effort is maintained during the change by the auxiliary 
clutch, which makes use of part of the flywheel energy 
of the engine and hydraulic coupling, so that the locomo- 
tive keeps under way without slackening of the drawbar 
couplings. 

The change to third gear is effected in the same way by 
setting the control lever to position III and then over- 
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cylinder, but the top-gear dogs are torque-loaded and 
cannot disengage. To effect the gear-change the driver 
momentarily closes the regulator and immediately re-opens 
it. The reversal of torque allows the top-gear dogs to be 
disengaged by the operating cylinder, which makes a full 
stroke to the right, operating its trip valve so that the 
spring return engages the second gear through the Tele- 
change mechanism under the control of the baulking ring. 
In the meantime, the engine is accelerating because the 
regulator was only momentarily closed, and at the instant 
of synchronisation the second-gear dogs engage silently, 
taking up the drive in that gear. 

The sequence when changing down to first gear is the 
same, the change being effected by momentarily closing 
and re-opening the regulator. The only difference be- 
tween changing up and changing down is the natural 
difference that when changing up there is a pause of brief 
duration during which the driver holds the regulator in 





Fig. 3—Constituents (dismantled) of ratchet and pawl mechanism of Tele-change conirol 


closing the regulator so as to cut off the power of the 
engine and engage the auxiliary clutch, so that the second 
gear is disengaged by the operating cylinder in the out- 
ward travel of the piston and the third gear is engaged 
under the control of the baulking ring at synchronism by 
the return travel of the piston. 

When changing from second to third gear, the third- 
gear dog clutch rests on the baulk while the auxiliary 
clutch brings the engine speed down to synchronism. It 
is actually necessary for the engine speed to drop a tiny 
fraction below synchronism to allow the dog clutch to pass 
through the baulk, and this is provided for in practice 
by the simple expedient of allowing a small amount of 
angular lost motion, say, 20° or so, in the drive through 
the auxiliary clutch. Thus the latter pulls the engine 
speed down to synchronism and this small angular lost 
motion permits the further fractional drop in speed to 
allow the dog clutch te pass through the gate in the 
baulking ring. 

The sequence when changing down is similar, except 
that the driver does not over-close the regulator and, there- 
fore, does not bring the auxiliary clutch into action. For 
example, on changing down to second gear, the driver 
moves the control lever to the second-gear position, thus 
admitting compressed air to the gear-change operating 


the over-closed position. Immediately the gear-change 
is effected he hears the exhaust from the trip valve of 
the auxiliary clutch cylinder and re-opens the regulator. 

If the vehicle were stopped in top gear and had to re- 
start in low gear in the opposite direction, the driver would 
first move the gear control to the first gear notch. This 
admits compressed air to the gear-change cylinder, which 
puts third gear into neutral, and upon. the return travel 
picks up the first-gear dog clutch which comes up against 
the baulk. Then the driver operates the forward-and- 
reverse control lever, admitting air by the latch valve to 
the drag eliminator brake, which completely removes the 
drag torque on the forward dog clutch, permitting the 
lever to be moved across into the reverse position and 
engaging the reverse-drive dog clutch. Due to the re- 
versal of rotation of the gear-shafts, the first-gear dog 
clutch passes through the baulking ring into full engage- 
ment, so that the locomotive can be driven in the selected 
direction. 

Tele-change Control 

The object of this system, adopted by the Hydraulic 
Coupling and Engineering Co. Ltd. to the design of Mr. 
R. C. Clerk, is to provide a light preselective remote 
control for the Traction gearbox and any other form of 
synchronised sliding-engagement gearbox. The actual 
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changing and engaging of the gears is effected by a single 
servo cylinder in accordance with the control setting. 

In principle, a connection from the gear-change 
cylinder is pivoted to a rotating disc carrying a pawl. 
When the disc is rotated in one direction the pawl engages 
with a ratchet plate pivoted about the same centre as 
the disc. The ratchet plate turns when engaged by the 
pawl, and a lever extending from it causes the gearbox 
selector rod to slide, and so engage the selected gear 
under control of the baulking device. Another disc 
(termed a masking plate) with separate rotating mechanism 
operated by the gear preselecting lever, is added to the 
assembly; a pin projecting from the pawl rests on the edge 
of this masking disc, so that the pawl is held up clear 
of the ratchet plate. A notch is cut in the edge of the 
masking plate so that the pawl pin can move into it and 
permit the pawl to engage with the ratchet, and thus 
move the gearbox selector rod, at the will of the driver. 
It is the light hand-lever operation which preselects the 
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QY,, and Q, on the ratchet plates QL and QR which 
operate the gearbox striking forks through the lugs SL 
and SR. These ratchet plates also have curved recesses C 
with which the back ends of the pawls may co-operate 
during the first part of the working stroke, so as to shift 
the gear previously engaged back to neutral. 

Built into the pawls parallel to the pivot axis are the 
pawl baulk pins B,, B,, and B,, which can bear against 
the circular masking plate M so as to withhold the pawls 
from engagement with the ratchet faces except when a 
notch in the edge of the mask allows a particular pawl 
to mate with its appropriate ratchet face during the second 
or engaging part of the working stroke, following which 
the ratchet plate is angularly displaced in correspondence 
with the pawl-carrying plate so as to strike the gear re- 
quired. 

The latch on the manual control lever is connected to 
the servo valve so that the gear-change operating cylinder 
is energised before the lever can be moved in its gate. 
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Fig. 4—Details of the paul and ratchet mechanism of Tele- 
change control as applied to a three-speed Traction gearbox 


gear, but the actual engagement of the gears is carried 
out by the spring-actuated return motion of the gear- 
change cylinder. 

Regarding the actual mechanism (Figs. 3 and 4) the 
servo actuating lever is connected by a pair of splayed 
links KL and KR to left-handed and right-handed pawl 
plates PL and PR, so that these rotate in opposite direc- 
tions when actuated by the servo. Mounted on standards 
on these pawl plates are pawls P,, P,, and P,, sprung 
inwards, so that they may engage with ratchet faces Q,, 


The first movement of the servo piston causes the pawls 
to move backwards in a manner such that the back end 
of the pawl in use engages the curved recess in the ratchet 
plate. Also, the underside of the pawls is specially shaped 
to work up the back slope of the ratchet, which has the 
effect of lifting the pawl baulk pin clear of the masking 
plate, which can then be rotated freely to another posi- 
tion by the movement of the control lever, the actual 
change of gear being deferred until allowed by alternation 
of the driving torque when the engine throttle is closed. 
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DIESEL TRACTION ON THE BELGIAN NATIONAL RAILWAYS 


An account of the development, operation, and working costs 
of railcars and multi-unit trains, and descriptions of the 
important orders completed during the past two months 





Triple-car 730 b.h.p. diesel-electric train built in 1936 for express service on the Belgian National Railways 


_ in 1930 with three 150 b.h.p. double- 
bogie railcars with Maybach diesel engines and May- 
bach mechanical transmission, the Belgian National 
Railways increased their stock in 1932 by a 200 b.h.p. 
diesel-electric railcar, and in 1933 introduced 14 railcars 
to a design based on that of the 1930 vehicles, but brought 
completely up-to-date and embodying a Maybach engine 
of 175 b.h.p. All these cars were for local passenger 
traffic, and in 1934 a further extension of such services 
was made with the delivery of five four-wheel Ganz cars, 
a 140 b.h.p. four-wheel car with an M.A.N. engine, and 
two 30-ton bogie cars each with a 210 b.h.p. Maybach 
engine. At the same time a twin-articulated train with 
one 410 b.h.p. Maybach engine was introduced in fast ser- 
vice between Brussels and Ghent. A little later, a bogie 
car was delivered for local traffic, and was powered by 
a 220 b.h.p. Carels-Ganz engine and equipped with 
mechanical transmission. 

Early in 1935 orders were placed for three double-bogie 
railcars to different designs, and for eight triple-car 
articulated diesel-electric express trains to four different 
designs. All of these were delivered in 1936. Particulars 
of these early Belgian railcars and trains and their opera- 
tions will be found in the issues of this Supplement for 
May 18, 1934, and March 22, 1935. The working of this 
stud, taken im toto, has indicated that railcars can show 
a working cost only 59 to 60 per cent. that of correspond- 
ing steam trains in local service, and based on mileage. 


Present Programme 

Railcar operating experience over a period longer than 
seven years, and the necessity of greatly reducing the 
operating costs of local services and fast interurban busi- 
ness trains, led to a new construction programme being 
initiated early in 1938, when orders were placed for six 
370 b.h.p. double-bogie railcars, 12 twin-car articulated 
trains, and six triple-car non-articulated formations. The 
single-unit cars have Carels-Ganz engines and mechanical 
transmission; the twin-car sets have two power plants, 
each similar to that of the single-unit cars; and the triple- 
car sets have each two Maybach pressure-charged engines 
of 600 b.h.p. and Voith hydraulic transmission. Subse- 
quently it was decided to make an intensive effort to 


reduce branch-line costs, and six four-wheel and six 
double-bogie light-weight cars of Brossel manufacture were 
ordered, and later a contract for the delivery of another 
50 four-wheelers of the same make was signed. Of these 
1938-39 orders, all the triple-car and twin-car sets are 
delivered, delivery of the six big single-unit cars is almost 
complete, the six light bogie and the first six four-wheel 
Brossel cars are in traffic, and the last 50 are under 
construction. 
Experience and Modifications 

Up to and including the vehicles of the 1936 programme, 
electric transmission was used for all cars or trains with 
an individual engine capacity exceeding 330 b.h.p., but 
with the programme now being completed a big change- 
over has been made, mechanical transmission being used 
for engine outputs up to 370 b.h.p. and the turbo type 
of hydraulic transmission for the 600 b.h.p. engines. In 
all the cars and trains with 370 b.h.p. engines an English 
fluid coupling has been incorporated in the transmission, 
but in the Brossel cars, both four-wheel and eight-wheel, 
the transmission is much the same as in a heavy lorry. 

Experiences with some of the cars and trains of the 
1936 delivery have not been too happy, and the Frichs 





One of the original 150 b.h.p. Maybach-engined cars 


in Belgium, operating on local service 
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One of 14 railcars built in 1934 by La Brugeoise, and fitted with a 175 b.h.p. Maybach engine 


and Mercédés engines gave some trouble. Accordingly, 
the three-car train with a 400 b.h.p. Frichs engine at each 
end has been converted into a two-car set powered by 
only one 400 b.h.p. engine, and used in slower traffic; 
the second engine is held as a spare. Neither the 330 nor 
the 450 b.h.p. Mercédés engines gave what was considered 
satisfactory service. The 330 b.h.p. engine of this make 
from the railcar of Type 607 has been scrapped and re- 
placed by one of the 450 b.h.p. engines from the triple- 
car train of Type 655, and derated to give a lower maxi- 
mum output; the second 450 b.h.p. engine from the train, 
similarly derated, is used as a spare, and the triple-car 
train itself is now driven by two Maybach 410 b.h.p. 
engines. 

The design of the 1939 twin-car and triple-car sets 
shows considerable detail changes from that of the 1936 


stock. Some trouble was experienced with axle break- 
ages, and by making each vehicle separate instead of 
articulated, the new triples have a maximum axle-load 
of 16 tons compared with 20 tons in the trains set to work 
in 1936, and owing to the substitution of hydraulic for 
electric transmission, and thus the elimination of nose-sus- 
pended traction motors, the unspringborne weight on each 
axle is considerably less. Changes have also been made in 
the bogie frames, spring suspension and wheels. Multiple- 
unit control is not fitted to any of the 1939 railcars or 
trains. 

On the accompanying map are shown the lines of the 
Belgian National Railways which now have diesel railcar 
services, but a considerable increase in the route mileage 
operated over by railcars will be effected when the 50 
Brossel units are delivered. Taking into account the 
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| : | ry | | 
| j Railcar Constructors — Capacity | 
Year | No. of | | Arrangement | oe ee SS wai cect Reel) Tare Gross Max. 
laced in railcars Type of Class bee ane weight, | weight speed 
yore or trains - vehicle | No Mechanical ote r : and power | : Ist and-| tonnes tonnes ian h 
” ae ? are Engine | Transmission of each | Seats |" ’ J “PR. 
| portion | | | ing | 
ee tie — — ae 3 
1930 3 | Diesel-mech, | Bogie car ..| 600 | E.V.A. 2 | Maybach ..| Maybach 1 x 150* 92 | 80 | 39-3 54-1 65 
| | 
1932 1 Diesel-elect. | Bogie car ++ 650 D.E.V.A. ..| Burmeister | A.S.E.A. .. 1 x 200 80 50 | 43-0 54:1 , 80 
| & Wain | } | | 
1933 14 | Diesel-mech.| Bogie car | 601 | La Brugeoise..| Maybach ..| Maybach .. “ 1x 175 | 104 | 50 32-6 46-0 85 
: | | 
1934 1 Diesel-mech. | Bogie car | 602 La Brugeoise..| Maybach ..| Maybach .. | 1 x 210 100 50 | 30°3 43-4 85 
| | | } | 
ps 1 | Diesel-elect. | Bogie car | 651 | La Brugeoise. ; Maybach | ALB. :. 1 x 210 | 100 50 31-2 44°3 90 
| | | 
1 Diesel-elect. | Twin-car artic. ..| 652 La Brugeoise..| Maybach ..| Siemens-A.C.E.C. | 1 x 410 185 | 30 67°5 | 87-2 150 
| | | | | | 
1 Diesel-mech. | 2-axle car ..| 603 La Dyle M.A.N. | T.A.G. | 1 x 140 57 | 18 | 16-0 22-8 80 
” 5 Diesel-mech. | 2-axle car ..| 604 Ganz .. ..| Ganz ..| Ganz 1x 120 | 60 | 20 | 15-2 22-1 70 
| | } 
1935 1 Diesel-mech. | Bogie car --| 605 Braine-le- Carels-Ganz | Ganz Sus a 1 x 220 100 50 | 29-0 41-9 82 
| Comte 
1936 1 Diesel-mech. | Bogie car ..| 606 | Baume- | Carels-Ganz |S.L.M... ..| 1 x 320 70 60 36-6 48-7 85 
| Marpent | } | | 
" 1 Diesel-mech. | Bogie car ok ae Haine- | Mercédés ..|S.L.M. .. ; ‘| 1 x 330t 70 60 35-0 46°7 88 
| St. Pierre | | 
3 Diesel-elect. | Triple-car artic. | 653. | La Brugeoise..| Maybach ACEC. .. oo 2H OO 229 40 | 126-4 151-9 150 
- 3 Diesel-elect. | Triple-car artic. | 654 | Baume- | Carels-Ganz | S.E.M... ..| 2x 365 | 229 | 40 | 133-0 | 159-5 135 
Marpent | | | 
Bs 1 Diesel-elect. | Triple-car artic. | 655 Baume- Mercédés ACES. . .| 2 x 450§ | 229 | 40 130-0 | 156°5 150 
| Marpent | | 
1 Diesel-elect. | Triple-car artic.! 656 | Baume- } Frichs éot A 5 ..| 2 x 400 229 | 40 | 132-0 158-5 140 
| Marpent | | 
1939 6 Diesel- Triple-car non- | (?) La Brugeoise..| Maybach . ; Voith yi ..| 2 x 600f | 219 25 | 134-7 159-0 160 
hydraulic artic. | | 
‘ 12 Diesel-mech. | Twin-car artic...| (?) Baume- | Carels-Ganz | S.L.M. .. Sees 136 | 60 96 109 130 
| Marpent | 
6 Diesel-mech. | Bogie car .-| (?) | Baume- | Carels-Ganz | S.L.M. .. --| 1 x S70 64 60 | 45 53 130 
| Marpent | | 
a 6 Diesel-mech. | Bogie car a & Brossel ..| Brossel ..| Brossel .. .-| 1 x 140 80 40 | 24 34 60 
| 
a 6 Diesel-mech. | 2-axle car at Brossel .| Brossel Brossel .. oo} 1 x 340 50 30 15 20 60 
Gc. 50 Diesel-mech, | 2-axle car (?) S.N.C.F.B. Brossel Brossel_ .. os TS 50 30 15 20 60 
* Now 175 b.h.p t+ Pressure-charged. t Now replaced by ex-450-b.h.p. engine derated. § Now replaced by two 410 b.h.p. Maybach engines. 


Now a twin-car train 


with one Frichs 400 b.h.p. engine. 
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modifications made to two of the 1936 diesel trains, the 
Belgian National Railways now have in traffic 12 four- 
wheel cars, 35 double-bogie cars, 14 twin-car trains, and 
13 triple-car trains, and another 50 four-wheel cars are 
being built. 

New Triple-Car Trains 

Each of the six new three-car formations is powered 
by two Maybach 12-cylinder vee engines pressure-charged 
on the Biichi system to give an output of 600 b.h.p. 
each at 1,400 r.p.m., and driving through a Voith triple- 
converter hydraulic transmission giving three combinations 
up to the top speed of 160 km.p.h. (100 m.p.h.). Within 
an overall body length of 59-365 m. (195 ft.) there are 
62 second class and 157 third class seats, and the weight 
with a full complement of passengers and luggage is 159 
tonnes. The tare is 134-75 tonnes and the weight with 
supplies but without passengers is 139 tonnes. The main 
contractor and builder of the mechanical portion was the 
S.A. La Brugeoise et Nicaise & Delcuve. 

All the motive power is carried on the two end bogies 
of the train, so that all the others are of the carrying type. 
One of the end cars has a baggage space, but apart from 
this and the engine rooms the floor space in these two 
vehicles is given up to third class seats. The centre 
trailer is longer than the end power cars, and has second 
and third class seats as well as a compartment for the 
oil-fired train-heating boiler. The skirt of the generally 
streamlined contour is lifted a little at the bogies to 
facilitate examination of the axleboxes, brake gear and 
spring rigging. 

The driving bogies are of the Géorlitz type slightly 
modified, and the trailing bogies are to a design based on 
that of the so-called Pennsylvania bogies of the new 





One of the six new 1,200 b.h.p. triple-car dies 


all-steel carriages of the S.N.C.F.B. The driving bogie 
structure is built up of steel plates and pressings elec- 
trically-welded together, and formed to secure great tor- 
sional and lateral rigidity, features which experience with 
the earlier trains had shown to be most necessary for the 
sake of safety and of lighter maintenance. The suspension 
comprises at each side a long inverted laminated spring 
with great camber, which supports the body and cushions 
its movements, and a light overhung laminated spring 
with helical auxiliaries at each axlebox. The axleboxes 
are of the S.K.F. roller-bearing pattern, and are outside 
the wheels. The axles are of nickel-chrome steel and the 
tyres of chrome-molybdenum steel. Separate mounting 
is used for the engine and hydraulic torque converter; 
the former is bolted to a welded steel subframe supported 
on the bogie frame structure at three points; the converter 
unit is carried by cylindrical bearings at three points 
directly on the bogie frame structure. 

A monobloc steel casting is used to form the frame 
structure of each carrying bogie, and as many details as 
possible are to existing Belgian National standards for all- 
steel passenger rolling stock, but the suspension and brak- 
ing systems have been designed particularly for these diesel 
trains. The axleboxes are on the Isothermos principle. 

Westinghouse air brakes are incorporated, and the 
equipment comprises a quick-acting system with a centri- 
fugal retardation controller, giving a maximum braking 
pressure of 160 per cent. at all speeds down to 80 km.p.h. 
(50 m.p.h.), and then a gradual decrease to 80 per cent. 
just before stopping. With moderate brake applications 
the retarding force varies in the same fashion; for ex- 
ample, an initial braking force of 80 per cent. above 80 
km.p.h. (50 m.p.h.) would be reduced to 40 per cent. 
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just prior to the stop. The brake cylinders, triple valves, 
and reservoirs are carried on the bogies, and the rigging 
applies two articulated blocks to each wheel. 

All-steel construction has been adopted for the body 
framing, and the resistance to deformation of the structure 
was calculated to be not less than that of one of the 
22-metre (72-ft.) all-steel carriages. At each passenger 
entrance the framework is designed as a strong double 
ring which assists in preventing telescoping in the event 
of a collision. The interior panelling and decoration is 
carried out in Congo woods, with chromium-plated fittings 
in the second class saloon and light-alloy fittings in the 
third class. The seats are to the same general design as 
those fitted to modern Belgian suburban carriages, but 
with a little more room. Bakelite ceilings are used, and 
the floors are of plywood covered with compressed wood 
fibre. All the windows are fixed, but some of them have 
sliding ventilator lights above them. 

The air filtering and heating system is also of the 
Westinghouse type. In the summer the whole of the air 
is taken from the outside, and after being filtered is picked 


Driving bogie of modified 
Gérlitz type with a wheelbase of 
12 ft. 114 in., carrying Maybach 
600 b.h.p. engine and _ Voith 
hydraulic torque-converter group— 
1,200 b.h.p. triple-car trains, Bel- 
gian National Railways 
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Interior of second class saloon 
in the latest triple-car express 
diesel-hydraulic trains in Belgium. 
The ventilating air is filtered, and 
in cold weather is preheated in a 
heat exchanger below the car floor 


up by fans and delivered to the saloons through adjustable 
distributors. In cold weather the circuit is more or less 
reversed. An oil-fired automatically-controlled hot-water 
boiler is located in the centre trailer to heat the air in 
heaters beneath each coach; the filtered and heated air is 
led into the saloons through diffusers under the seats and 
withdrawn by the fans which in warm weather introduce 
the air into the saloons. With the heating equipment 
functioning, the air in the saloons is changed 20 times 
an hour, and without heating, 14 or 15 times an hour. 


Power Equipment for Triple Sets 


Motive power for each train is furnished by two of the 
well-known Maybach vee engines with 12 cylinders 160 
mm. by 200 mm. Each engine is equipped with a Biichi 
exhaust-gas turbo pressure-charger which, with a maxi- 
mum charging pressure of 4} Ib. per sq. in., enables a 
top output of 600 b.h.p. to be attained at a speed of 
1,400 r.p.m. The engine is enclosed in a sheet steel cas- 
ing, and the air is led to it from the roof through two 
ducts; actually a portion of the induction air does not go 
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Constituents of Vulcan-Sinclair fluid coupling to transmit 
360 b.h.p. at 1,330 r.p.m., as used in Belgium 


through the pressure-charger, but is naturally aspirated 
through openings in the crankcase, and helps to keep the 
lubricating oil and the crankcase cool. Filters are fitted 
at the entrances to the crankcase and also before the 
pressure-charger. 

The engine drives a small electric generator to provide 
current for such auxiliary services as the compressed air 
supply and the lighting, and a mechanical drive is also 
led from the transmission to the radiator fans, which, 
following normal Maybach practice, are mounted with 
the radiators themselves on a subframe below the power 
car floor. A small oil-fired Westinghouse hot-water boiler 
is installed in each power car, and so that the cooling 
water can be brought up to a temperature of about 60° 
Cent. before the engine is started in the morning. An 
electrically-driven pump circulates the water when this 
temperature has been reached, and as soon as the engine 
is started this heating system is cut out of action. 

The electrical control system was devised by the 
A.C.E.C., and is fed at a tension of 96 volts by a 240 
amp.hr. Tudor battery. Regulation of the engine output 
is by a main control handle having one idling and five 
running positions. These six notches correspond to engine 
speeds of 600, 1,100, 1,175, 1,250, 1,325, and 1,400 
r.p.m., which are obtained by the action of a servo motor. 
Starting and stopping of the engines are effected elec- 
trically, and the operation of the reversing gears electro- 
pneumatically. 

Coupled to the engine through a cardan shaft with a 
flexible coupling is a triple-converter Voith hydraulic 
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transmission system with a final drive to each axle of the 
bogies through cardan shafts and bevel reversing gears. 
Between the engine and converter group is a set of speed- 
increasing gears, and between the converters and the axle 
drive are speed reducing gears of different ratios for each 
axle. At speeds up to 80 km.p.h. (50 m.p.h.) both axles 
are driven, each by one converter, and thus full use of 
the adhesion weight is made to gain a rapid acceleration. 
Between 80 km.p.h. (50 m.p.h.) and 125 km.p.h. (78 
m.p.h.) the inner axle is driven by a third converter, 
and above 125 km.p.h. (78 m.p.h.) only the outer axle 
is driven, through a fluid coupling. The change-over 
from one combination to another is automatic. 


Twin-Car Trains 


Although the general layout and construction of the 
mechanical portions and interiors of the twin-car sets are 
very much the same as in the triples, except for the 
articulation, the power plant and transmission are quite 
different. At each end of the train is an eight-cylinder 
vertical Carels-Ganz oil engine set to give a maximum of 
370 b.h.p. at about 1,300 r.p.m. in 170 mm. by 240 mm. 
cylinders, and on a weight of about 6,500 lb. Each 
engine drives an S.L.M.-Winterthur five-speed gearbox 
giving track speeds of 27, 51, 80, 101, and 122 km.p.h. 
(16:8, 31-7, 50, 63, and 76 m.p.h.) at 1,250 r.p.m. engine 
speed, or a possible top speed of 127 km.p.h. (79 m.p.h.) 
at 1,300 r.p.m. Between the engine and the gearbox 
is a Vulcan-Sinclair fluid coupling, and a freewheel is 
incorporated in the drive. 

An automatic electro-pneumatic control of the gearbox 
is being tried, and an ancillary feature is that in order 
to drive the auxiliaries fast enough when the train is 
standing, and to attain somewhat cleaner running of the 
engine during non-load periods, a relatively high engine 
idling speed is used, with the transmission in neutral. 
When the control lever is set to the preliminary first notch 
prior to engaging the first gear speed, the engine idling 
speed is temporarily decreased. Hence the drag torque 
on the fluid coupling is low and the work thrown on the 
low gear oil-operated clutch in the gearbox is reduced, as 
is any shock due to engagement. 

The Vulcan-Sinclair fluid coupling is of the traction 
type, and is designed to transmit 360 b.h.p. at 1,330 
r.p.m. with a slip of 3 per cent. The two graphs 
reproduced show the relationship between the engine revs. 
and the speed of the runner shaft under four conditions of 
load, viz., at 25, 50, 75 and 100 per cent. load, and 
with two different fillings of the coupling. Graph B 
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Curves showing the relation of input speed to output speed of Vulcan-Sinclair fluid coupling ; graph B 
shows the performance with a greater filling of the coupling than in graph A 
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One of the 56 four-wheel Brossel 
diesel-mechanical 140 b.h.p. rail- 
cars running on, or under construc- 
tion for, the Belgian National 
Railways. The total carrying cap- 
acity is 80, on a tare of about 
14 tons 


shows the performance with the larger filling, giving a 
correspondingly higher drag torque but with a reduction 
in the slip. 

Both express interurban trains and stopping trains to 
accelerated schedules are being operated by the twin-car 
sets. As regards speed, one of them ran from Liége to 
Brussels Nord on August 10 in 56 min. for the 61-7 miles, 
despite a maximum speed limit of 130 km.p.h. (808 
m.p.h.). Up the celebrated Ans incline of 1 in 28-32 out 
of Liége, speed was maintained at 50 km.p.h. (31 m.p.h.), 
and the 3°6 miles from the start at Liége to passing Ans 
was 7 min. The 44-9 miles from Liége to Louvain, in- 
cluding the ascent to Ans, occupied 38 min., but west of 
Ans the line is almost entirely downhill. 

For stopping services a fully-laden train has to be able 
to start in first gear with full engine torque on a gradient 
of 3:5 per cent. (1 in 284), and this enables a speed of 
27-28 km.p.h. (17-18 m.p.h.) to be attained in a little 
over three minutes. On such services stops are made on 
the average every 25 km. (1:55 miles). These twin-car 
sets tare 96 tonnes and weigh 109 tonnes when fully 
loaded. 

Big, Single-Unit Cars 

The six large single-unit double-bogie railcars now in 
course of delivery are intended for heavier local traffic, 
and for medium-speed or semi-express interurban traffic, 
although they have the same transmission as the twin-car 
sets, giving a top speed of nearly 80 m.p.h. Second and 
third class accommodation and baggage room are provided 
in the 764-ft. all-steel body, and totals of 64 seats and 
60 standing places are provided on a tare of about 45 
tonnes; the gross weight is 53 tonnes. 

At one end a 370 b.h.p. Carels-Ganz engine with a 
Vulcan-Sinclair fluid coupling and five-speed S.L.M.- 
Winterthur gearbox is mounted on a four-wheel bogie 
having a wheelbase of 3-95 m. (12 ft. 114 in.). The 
capacity, proportions, and layout of the motive power 
equipment is the same as in each end of a twin-car set, 
and the heating system of the passenger portion is on 
the same principle. Two big sliding doors and two 
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narrower hinged doors on each side facilitate rapid load- 
ing and unloading. 


Light Railcars 


When the last constructional programme was drawn up 
in 1938 it was intended to build only half-a-dozen two- 
axle railcars and a large number of light bogie cars, 
but since that time the intentions have been reversed. 
Half-a-dozen light bogie cars and the same number of 
new four-wheelers are in traffic, but another 50 of the 
four-wheel type are being built. All 62 vehicles are of 
the Brossel type, and in both models a 140-b.h.p. engine 
is being installed. 

The light all-metal bogie cars have 80 wooden seats and 
room for a maximum of 40 standing passengers on a tare 
weight of 24 tonnes. The gross weight is 33-34 tonnes 
and the b.h.p. per tonne a little over 4. A four-speed 
gearbox is provided and the top speed is 60 km.p.h. 

Similar in construction to the six cars set to work 
earlier this year, the 50 four-wheel railcars on order are 
to have mechanical portions built at the Malines works 
of the Belgian National Railways, the engine and trans- 
mission equipment being supplied by Brossel. On a tare 
of 144 tonnes, 50 scats and 30 standing places are pro- 
vided, and a top speed of 60 km.p.h. (37 m.p.h.) is per 
mitted. The four-speed gearbox drives one axle. 

The Brossel engine incorporates a Ricardo Comet Mark 
III combustion chamber, and at 1,800 r.p.m. develops 
a maximum of 140 b.h.p. in six 120 mm. by 140 mm. 
cylinders, on a dry weight of 2,150 lb. The idling speed 
is 350-400 r.p.m., and the maximum torque—420 lb.-ft. 
—is given at 1,200 r.p.m. At full load and speed the 
fuel consumption is 0-41 lb. per b.h.p.hr. The cylinders 
and heads are cast in two blocks of three, and arrange- 
ments are made to fit either wet or dry liners as required. 
A single-piece light-alloy crankcase is used, and the main- 
bearing bolts are carried up to the cylinder heads to relieve 
the crankcase of the combustion stresses. Bosch fuel 
pumps and nozzles are fitted. 


(To be continued) 


New local-traffic bogie car of 
140 b.h.p. with a total carrying 
capacity of 120 passengers on a 
tare weight of 24 metric tons; the 
car is of the Brossel type 
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Right: Wreckage of the centre and trailing end 

cars of the City of San Francisco diesel luxury 

train, with damaged girders of the Humboldt river 
bridge in the foreground 






Below : Rail spike found out of position, allowing 
rail to be displaced ; the track circuit bonds were 
in position after the accident 


Bottom : General view after the accident, looking 
from rear end of train. (See p. 133) 
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SOME DIESEL EXPERIENCES IN CEYLON 


By H. W. F. FREER, A.M.1.Mech.E., M.I.Loco.E., 
Mechanical Engineer, Ceylon Government Railway* 


HEN the Ceylon Government Railway mechanical 
workshops were situated at Maradana the yard 
was quite small with a few short sidings. A steam 

shunting locomotive was used in the shop yard. The 
transfer of the workshops to Ratmalana, with eight miles 
of sidings, altered the position considerably. The journey 
to and from the shops necessitated 24 miles running daily, 
and although the engine could bring down vehicles for 
repair each morning and remove others in the evening, 
this work could be dealt with in other ways. The cost of 
such a _ service, including depreciation, would have 
amounted to Rs. 8,100 a year. As the existing shop 
engine was nearing the end of its useful life, a small 
Armstrong-Whitworth diesel-electric shunting engine was 
bought. Two power notches in each direction are avail- 
able, and a load capacity of 300 tons round a five-chain 
curve at a speed of 5 m.p.h. is obtainable. One-man 
drives, and as he is not required to drive on the open 
line, a grade IV man was trained for the work. The 
engine works 8 hr. a day and is serviced each Saturday 
morning. The capital cost landed in Ceylon was 
Rs. 44,784 and the average operating cost is Rs. 1-64 per 
engine hour. Maintenance charges work out at 93 cents 
per engine hour. The average mileage per 8-hr. day is 
25, with engine hours 44. The total annual cost including 
maintenance and depreciation amounts to Rs. 5,335. A 
speedometer supplies the mileage figures and a Servis 
recorder the engine hours. The records of these two 
instruments are very helpful when compiling working costs. 

The engine has been a success both financially and 
technically. Failures or defects are rare. Rapid cylinder 
wear was encountered at first but this has been checked 
by using specially treated liners. One or two cases of 
cracked big-end bearings were traced to imperfect adhesion 
of the whitemetal. The piston heads occasionally show 
signs of disintegration round the top ring and have to be 
renewed. A recent defect necessitated removal and re- 
soldering of some commutator connections on the traction 
motor armature. 


Main-Line Locomotive Trials 


The next venture in diesel traction was under unusual 
conditions. The department was approached by Arm- 
strong-Whitworth with a proposition to demonstrate the 
advantages of diesel locomotives. The firm had built two 
5-ft. 6-in. gauge diesel-electric locomotives and were 
willing to ship them to Ceylon on trial. An agreement 
was drawn up by which the firm employed its own staff 
to maintain and operate the engines on the Talaimannar 
mail train service. The railway provided shed accommo- 
dation, facilities for repairs, and the services of drivers— 
all costs being met by the firm. In return the railway 
paid a fixed charge per train mile amounting to 75 per 
cent. of the cost of steam traction on this service. 

These locomotives were dogged by minor difficulties in 
the early stage, most of them being centred in the 
auxiliary power unit and fuel tanks. When these were 
nearly overcome further troubles arose. The armature 
banding wires on one of the traction-motor armatures 
broke and did a good deal of damage. The next major 


* In a paper “ Diesel Rail Traction in Ceylon,” read before the 
Engineering Association of Ceylon. 


trouble was a broken crankshaft on one of the main 
engines; when lifting the engine for renewal of the 
damaged traction motor, one crane failed and the engine 
fell about 3 ft. 6 in. The only apparent damage was a 
bent axle and some twisted gussets and knees. After a 
general inspection the locomotive went into service. When 
the crankshaft failed a short time afterwards it was found 
that the engine bearer pads were 0.070 in. out of line. 
The second locomotive then failed by cracking a cylinder 
block. This put both locomotives out of action. The trial 
period of six months was up and after a discussion the 
makers were advised that no further trials would be 
permitted. 


Passenger Train Requirements 


The steady development of diesel-driven passenger 
vehicles made it clear that many railways were finding 
that the operating costs were economical. Ceylon could 
not afford to ignore the possibilities, and the coast line 
section with its moderately dense passenger traffic was 
selected as most suitable for the experiment. An 
exhaustive analyses of the conditions affecting the design 
was made. It was found that twin railcars were too small, 
but that a train with a capacity equal to a normal steam 
train would be too large, and a four-coach layout was 
chosen. To save weight and length it was decided to 
have an articulated train, and this reduced the weight of 
the train by about 15 tons. 

A general specification was sent to England, and offers 
were received for the choice of two medium-power or one 
high-power engine. The two-engine design was finally 
selected, as failure of one engine did not make it neces- 
sary to send out a spare oil engine, the smaller parts would 
be easier to handle, but little increase in the quantity of 
spares held in stock would be necessary and the cost per 
part would be lower. The contract was awarded to the 
English Electric Co. Ltd. 

Conditions in England caused some delay in the build- 
ing of the trains, and the first one arrived in Ceylon in 
January, 1938. It was then found that the car bodies, 
which were carried as deck cargo, had suffered some 
damage en route. One power car had narrowly escaped 
being swept overboard. ll the windows on one side 
were smashed and the flying glass had gashed the interior 
panelling in parts. Another power car and one trailer had 
suffered even more severely. In addition to smashed glass 
and ripped panelling, the whole side above the waist rail 
had been forced inwards about 1? in. Paintwork had 
suffered badly and salt had penetrated every crevice. 
The entire interior was stripped and a successful attempt 
made to force the damaged side back into its position 
with jacks. 


Service Difficulties 


In early service rather more difficulties than were antici- 
pated were encountered. Traction motor failure took 
place twice. This was thought to be due to severe vibra- 
tion of the brush gear, and bolts of 70-ton steel were 
tried; they failed from fatigue in a few days. It was then 
discovered that the motor frames had a casting defect, 
and each motor was tripped and the weak section built 
up with arc welding. An improved form of brush-gear 
anchorage and lighter brush boxes completed the cure. 
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Vibration also caused breakage and slackening of the motor 
suspension bearing bolts. The ordinary split pins were 
replaced by Palnuts, which are giving satisfaction. 

Failure of the fuel-pump governor and the advance 
and retard mechanism gave trouble in the early stages. 
This has proved to be the most persistent defect and it 
continues at the time of writing. Apparently the gear is 
too light for the service, and new equipment of a more 
robust type is under test in England. Engines shutting 
down due to air in the fuel system was a regular and 
irritating difficulty which was only overcome by the most 
meticulous and painstaking overhaul of all pipe joints. 

After a few weeks running unusual vibration led to an 
examination of the crankshaft main bearings, and excessive 
wear was discovered. | Unsuitable lubricating oil was 
thought to be the cause, and it took some time to clear it 
from suspicion. The journals were re-turned and new 
undersize bearings fitted. A slight reduction in engine 
maximum speed and a higher oil pressure effected a cure, 
at the cost of a great deal of work in stripping all 
engines right down, and rebedding the crankshafts. One 
bright spot was the opportunity it gave for training the 
staff in repair work to fine limits. 

Minor failure of electric control gear was irritating, 
and it was finally decided to box in the gear carefully to 
exclude dust and sea spray. Special attention will be 
paid to this in any future development. The warning 
signals fitted were electrically-operated Klaxon horns. 
They were found to be quite unsuitable for use on a rail- 
way running parallel to a public road, as trespassers on 
the line assumed that a lorry was coming on the road. 
Special air-operated two-note Desilux horns have been 
fitted. 

The coil type motor nose suspension springs broke fre- 
quently and were replaced by rubber springs. . Bogie 
auxiliary springs also failed, and some trouble was ex- 
perienced in getting a stronger spring which could be fitted 
in the small space available. The fairly prevalent practice 
of placing stones on the rails contributed largely to 
the spring failure, and this has been countered by fitting 
rail sweeping brushes. The trains have settled down to 
steady service. 

Maintenance Work and Equipment 

With its finely fitted parts and capability for covering 
high mileages in short periods, the diesel engine requires 
careful and regular maintenance. After 1,500 engine hours 
in service—equal to about 37,000 miles of running—the 
train goes into shops for a top overhaul. This consists 
of decarbonising, valve grinding, crankshaft and vibration- 
damper inspection, timing gear adjustment, inspection of 
control and brake gear, examination of fan and lighting 
circuits, re-touching of paintwork. A general repair will 
be given instead of every fourth top overhaul when a 
mileage of about 148,000 has been run. 

Nothing elaborate in the form of plant has been found 
necessary in the running shed. Scrupulous care is needed 
to ensure that the fuel oil is free from the smallest 
particle of dirt, and generous storage tanks help this by 
permitting time for settlement of the oil. An accurate 
flow meter for measuring fuel delivered to the trains is 
essential for record purposes. Water supply for radiator 
and lavatory tanks has to be adjacent to the fuel tanks 
and a careful layout of piping for both liquids is needed 
to ensure rapid servicing between trains. 

A small motor-driven charging plant which can be 
plugged into the train, helps to keep the starting batteries 
in trim. A hand grease-gun is too slow to deal with the 
large number of grease nipples per train, and power- 
operated equipment similar to that used in garages is re- 
quired. It is hoped to add a high-velocity washing spray 
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later. A small independent room for injector nozzle test- 
ing, facilities for setting pressures, and cleaning filters is 
provided. 

With the exception of some small experience on the 
shunter and trial locomotives none of the railway staff 
had experience on diesel work. A few promising men were 
picked out and given intensive training. With this 
nucleus a gradually ¢xpanding staff was built up by 
changing duties and bringing in more men for training. 
A useful group of men now exists which can be extended 
later if necessary. In anticipation of such an extension 
a number of promising apprentices nearing the end of 
their training are being drafted on to diesel work. Super- 
visory staff is being dealt with in the same way. For 
driving, ten of the younger qualified Singhalese steam 
engine drivers were selected and trained. The total cost 
of the trains ready for service was Rs. 271,333 each. 
Neglecting residual value, this sum plus interest has to be 
covered in a 15-year life. Assuming interest on capital 
at 24 per cent. and a sinking fund at 23 per cent. com- 
pound interest the standing charges a year will be: 


Interest rv -— ine ay .. Rs. 6,784 
Depreciation oa a i os gs Se 
Total (ta. ate vem .. Rs. 21,905 


The actual average monthly mileage is 7,500, but due 
allowance must be made for time spent in shops. This 
reduces the figure to an average of 6,520 miles per month. 
The standing charges therefore amount to 28 cents a mile. 
This represents about 31 per cent. of the total cost per 
mile and emphasises the need for maintaining high annual 
mileage figures. 

Direct operating costs have been watched carefully and 
have been reduced into terms of cents per mile, as follow: 


Cents per 

Mile 

Running maintenance of engines, traction motors, 
power bogies and control gear 6-23 
Coach, running maintenance 1-54 
Shed and yard services .. 7-92 
Stores and lubricants 3-61 
Drivers’ salaries .. 7-62 
Guards’ salaries ects aa 8-38 
Cleaners’ wages and materials .. 1-51 
Fuel oil a “ oh aa sa 8-16 
Sundries .. aa — - Sa a as 0-90 


Total = - on -. 45-87 


The overhead charges for shed buildings and plant are 
not available. 

To date no actual information on shop maintenance 
costs is available as shop repairs have not been carried out 
yet. The following figures are estimated and are con- 
sidered to be on the safe side: 

Cents per 


Mile. 
General repairs — - - a oe 10 
Renewals nd 6 
Total 4. a a a ~ 16 


These figures include all workshop overhead charges. 
The amount provided for renewals is approximately 66 per 
cent. of the total amount required to replace the engines 
and traction motors once during the life of the train, but 
this sum will hardly be required unless a smash-up is 
experienced. The total cost of running the trains may 
therefore be taken as 90 cents a mile. With a greater 
number of trains in service the shed charges could be 
reduced slightly owing to better usage of labour and plant. 
Ignoring the standing charges, the operating and mainten- 
ance charges for steam trains may be taken as, very 
roughly, Rs. 1-39 per train-mile. ; 
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Fluid Couplings 


Improvements in the construction of 
the Vulcan-Sinclair products 


ETAILED modifications are constantly being made 
in the construction of the Vulcan-Sinclair fluid 
couplings, and the two accompanying drawings show 

the latest form of the traction type coupling with idling 
drag eliminator, which is nothing more than a form of 
rocking brake deriving the force for backward rotation 
against the drag torque from the idling power of theengine. 
The brake drum is connected to a sun pinion meshing 
with pairs of planet wheels mounted on a planet carrier 
bolted to the casing, which rotates with the engine; a 
second sun wheel of slightly smaller diameter is keyed 
to the runner shaft. At ordinary running speeds the 
epicyclic train rotates as a unit, with practically no relative 
motion of its elements. When the engine is idling with 
the output shaft running free, the application of the 
drag brake applies a retarding torque through the planet 
wheels of the sun pinion on the runner shaft, and brings 
it to rest; it then rotates very slowly backwards to facili- 
tate the engagement of the gear. If the runner shaft 
is stalled in gear with the engine idling, the brake drum 
will rotate forwards very slowly. Hence when the brake 
is applied through the Ferodo shoes, the effect is to turn 
the runner shaft very slowly backwards, thus releasing 
the drag torque so that the drive can be disengaged and 
another dog clutch readily meshed. A spring link in 
the drag brake actuating rod serves to limit the braking 
force to well within the capacity of the gear, and the 
drag eliminator is thus safeguarded against torque loads 
materially higher than the normal idling drag. 

In the coupling shown on this page a special method 
of mounting on the engine crankshaft is employed, namely, 
by means of a steel diaphragm driving disc. The coupling 
is registered for concentric running by a spherical centre 
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Traction-type coupling with idling drag eliminator and 
diaphragm drive to obviate trouble due to crankshaft 
bearing wear or runner shaft vibration 
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End view of caliper brake and its mechanism forming 
the idling drag eliminator 


spigot of steel, and the coupling flange bolts pass through 
clearance holes in the disc to permit creep due to dif- 
ferential expansion. The steel diaphragm is slightly 
resilient, as is desirable to introduce some degree of flexi- 
bility between the engine crankshaft and the outboard 
bearing, thus minimising the effects of crankshaft deflec- 
tions and wear of the inain bearings, which, in the case 
of a rigidly-mounted coupling, would cause undesirable 
vibration loads to be transmitted to the runner shaft and 
outboard bearings. For the foregoing reasons it is not 
considered good practice for the high-tensile aluminium- 
alloy impeller to be bolted through its boss to the crank- 
shaft flange; also in that case any work involving removal 
of the fluid coupling would necessitate it being opened 
up. 








NOTES AND NEWS 





Rosario Locomotive Service. 
of Winterthur, supplied three 330-b.h.p. double-bogie 
shunting locomotives to the Port of Rosario authorities. 
Up to the end of February, 1939, the first of these loco- 
motives had covered 101,096 km. in 27,584 working hours, 
the second 110,963 km. in 29,872 working hours, and the 
third 124,028 km. in 33,408 working hours. 


Ruhr Express Diesels.—The change-over of the- 


Ruhr express services to diesel railcar working, which has 
for some time been a wish of the industrialists in this 
area, is to be taken in hand in 1940, and by 1944, accord- 
ing to present plans, 300 railcar units will be in service 


for this traffic, each unit consisting of a railcar and two- 


driving trailers. 

German Triple-Car Train.—Among the railcar sets 
which have given successful results in local traffic is a 
triple-car unit on the standard-gauge Braunschweigische 
Landes-Eisenbahn. It comprises a six-wheeled power and 
passenger car in the centre, and a double-bogie driving 
trailer at each end, all of which were converted from 
existing vehicles. Power is provided by a six-cylinder 
M.A.N. engine giving 190 b.h.p. at 1,000 r.p.m., which, 
with the Brown Boveri main generator, auxiliary com- 
pressor, and starting air bottles, is mounted on a single 
welded steel bedplate supported by the car longitudinals. 
There is a traction motor on each end axle of the 28-ton 
power car. Overall the train measures 129 ft., and has 
seating accommodation for about 165 passengers. The 
top speed is 28-30 m.p.h., but if the car is running with 
only one driving trailer a speed of 37-38 m.p.h. is attained. 


The set was put into service in 1934, and averages about. 


50,000 miles a year on slow-speed runs. 


In 1931 Sulzer Bros... 
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Stainless Steel operating diesel locomotives advised they had experienced 
no difficulties traceable to acidity in crankcase oil. One 
sige increasing use of railcars and carriages built of or more roads advised they had arranged their oil changes 
stainless steel on the Budd system focuses attention in order to avoid devclopment of acidity and apparently 
on some of the peculiarities of the 18 per cent.- had been successful. On one particular line the practice 
chromium and 8 per cent.-nickel steel used. For example,a has been adopted of taking weekly samples of oil from 
method had to be devised to join the stainless steel plates the crankcases of all diesel engines and sending them to 
and sections, and as in alloy steel construction soft rivets the laboratory for analysis. It has been found that the 
do not enable the full strength of the material to be used, viscosity and precipitation number are the most important 
and hard rivets are difficult to drive satisfactorily, the now elements in the analysis, and, as a result of this practice, 
well-known Shotweld system was evolved. This low- it has now become possible, on one class of diesel-electric 
voltage high-amperage electric welding method was _ locomotive, to limit the oil changes to one every 12 months, 
referred to in the issue of this Supplement for March 22, subject, however, to the weekly laboratory analysis. Other 
1935 ; its advantage is that the harmful effects of normal views are that the successful lubrication of railway oil 
welding on the stainless steel are eliminated. A peculiarity engines depends to a great extent upon the efficacy of the 
of this stainless steel, with its high chromium and nickel filters and cooling equipment. 
contents, is the tendency to precipitation of chromium 
carbides from solution into the grain boundaries at a 
temperature range of 800 to 1,500’ F.; this depletes the 
chromium, with a corresponding loss in corrosion resistance, 
one of the principal advantages of stainless steel. The iss 
problem of the resultant intergranular corrosion was Pacific Railroad, has issued a statement about the 
solved by reheating the steel to about 2,000° F. and then accident to the diesel streamliner City of San 
quenching. As it requires time to precipitate the carbide, Francisco on August 12 (see issue of this Supplement for 
the Shotweld process does not assist this action, for the September 1), in which he reports that an examination of 
current is on only for a very short time, and by the correct the track immediately after the accident revealed that 
proportioning of weld and electrode sizes heat dissipation spikes were removed from ten sleepers, and the fishbolts 
is quick, and the metal is almost cold before the carbides and fishplates between two rails were removed, permit- 
have had time to precipitate. Normally, the ultimate ting the criminal or criminals to force the rail 4 in. out of 
strength of this 18-8 stainless steel is 150,000 lb. per sq. in. line, in which position it was spiked down to serve as a 
as a minimum, and the elastic limit 115,000 to 120,000 Ib. derailing switch. Care had been taken not to interfere 
per sq. in., but before cold working the ultimate strength with the flexible bond wires between the two rails, which, 
is no more than 90,000 to 100,000 Ib. per sq. in. if broken, would have broken the track circuit, automatic- 
ally setting the block signals at the stop position. The 
rails at the scene of the accident are of 130-lb. section; 
Crankease Oil the track is rock-ballasted and all the sleepers were in 
good condition. Mr. McDonald’s statement emphasises 
Mer ey to a report of the Mechanical Division the strength of the modern lightweight stock in the train, 
of the Association of American Railroads, there is and considers that it did much to save the lives of pas- 
a considerable range in the specifications of crank- sengers in the train. Of the 17 units, including the 
case oil used by those roads operating diesel-powered high- _three-section locomotive, only five—two sleeping cars and 
speed main-line trains, the majority using such an oil three other cars—were damaged to such an extent that 
approximately to the S.A.E. 50 specification. Many of they will have to be replaced by new cars. The other 
them purchase oil for this purpose by brand. Those roads six sleeping cars suffered damage estimated at $70,000. 
operating locomotives in switching service also use a wide The way in which the stock stood up to the derailment 
range of crankcase oil, but generally an oil somewhat occurring at a speed of something like a mile a minute is 
heavier than $.A.E. 50, with a tendency to vary the pour _ well shown in the illustrations appearing on p., 145 of the 
point between summer and winter, depending upon the issue of this Supplement for September 1. The car framing 
territory in which the operation is carried on. The prac- is of the girder type, and the centre sills, side sills and 
tice as to mileage between oil changes is as varied as the _ pillars are of aluminium alloy; they carry side panel and 
source of supply. In road service the railroads reported roof sheets of the same material. The end sills, bolsters 
oil changes ranging from 2,500 miles to 10,000 miles, and and needle beams are of high-tensile alloy steel, of welded 
in yard service from three months to 25,000 miles. This construction. The floors are of pressed aluminium sheet. 
wide variation may be explained in part by the use Welded high-tensile steel is used for all the stress-bearing 
of continuous filters located upon the unit in some cases, members of the framing of the three-section 6,300 b.h.p. 
and in other examples by the nature of the service per- diesel-electric locomotive, but the construction of the non- 
formed. In view of the claims of the damaging effect of | stressed sides is unusual in that the outer panels are of 
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City of San Francisco Derailment 
R. A. D. McDONALD, President of the Southern 
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acidity in crankcase oil, the Mechanical Division’s ques- 
tionnaire was designed to show up any troubles from this 
source and the method of correcting them. The 13 roads 


plywood covered with galvanised steel. The two rear 
units of the locomotive were derailed in the accident, but 


did not strike the bridge girders. 
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THE NEW ARGENTINE EXTENSION 


Further details of the Anglo-Hungarian diesel stock to be built at 
a cost of nearly £300,000 for important interurban business services 
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A view of Retiro station, Buenos Aires, showing Ganz triple-car suburban train, 
and also single-unit cars coupled in multiple-unit and operating suburban services 


HE order for 10 triple-car diesel trains and seven 
bdPie railcars which, as announced in our issue of 
September 1, has been placed with Metropolitan 

Railcars (Ganz Patents) Limited by the Argentine State 
Railways, covers the supply of vehicles at practically the 
same price as those built five years ago and subsequently, 
but apparently certain improvements in these new trains 
and cars are to be installed in the existing vehicles free of 
charge. 

A decree authorising the purchase of the 10 triple-car 
640 b.h.p. (not 480 b.h.p. as would be inferred from our 
September 1 issue) trains at a price equivalent to £242,480 
and seven single-unit 240 b.h.p. cars at a price of 
£51,037, emphasises the numerous requests that have been 
made for railcar traction between important cities, and 
considers that the necessity for such railcars and railcar 
trains is now imperative. The decree also notes the desir- 
ability of uniformity of the stock when existing units 
have been satisfactory in performance and in price, the 
question of quick delivery, and finally the willingness of 
the government of Hungary (in which country the vehicles 
are to be built by Ganz & Co. Ltd.) to increase the 
quantity of imports from Argentina. 


Present Stock 


At the moment, the Argentine State Railways have in 
service 74 single-unit double-bogie diesel-mechanical rail- 
cars and 11 triple-car diesel-mechanical trains. All these 
are of Ganz manufacture, and have covered a mileage in 
excess of 5,000,000. Of the triple-car trains, two are of 
a luxury type and cater for the tourist traffic on the long 
broad-gauge route between Viedma and the Argentine 


national park at Bariloche; they were described in detail 
in the issue of this Supplement for April 15, 1938. 
Four of the remaining triples are for medium-distance and 
long-distance traffic on metre-gauge lines, and five are for 
suburban traffic on the metre-gauge system. The single- 
unit railcars are running on 5 ft. 6 in., 4 ft. 84 in., and 
metre-gauge lines. The broad-gauge cars operate-on the 
isolated sections from Puerto Deseado to Colonia Las 
Heras, and from Comodore Rivadavia to Col Sarmiento, 
both far south of Buenos Aires. These cars were shipped 
in sections to the ports of Puerto Deseado and Comodore 
Rivadavia, whereas the standard- and metre-gauge cars 
were divided only into the bogies and the body, and were 
shipped to the River Plate. 


New Vehicles 


The new stock is intended to improve services in the 
Salta, Tucuman, Cordoba, Rosario, Santa Fe and Buenos 
Aires districts. The trains are of the non-articulated type, 
and will weigh nearly 150 tons when carrying the full 
complement of 158 passengers (including 44 in the diner), 
luggage and mail. A restaurant-car service is provided, 
the kitchen being in one of the end cars, which also con- 
tains 16 first class and 28 second class dining-car seats. 
Very generous space has been allowed for mail and lug- 
gage. An eight-cylinder 320 b.h.p. Ganz engine and gear- 
box are mounted on each end bogie, and in view of the 
size and weight, and the strictly limited axle load on the 
metre-gauge lines, these two driving bogies are of the six- 
wheel type, with the centre pair of wheels flangeless. The 
top speed is 110 km.p.h. (68$ m.p.h.), considerably higher 
than can be attained by the A.S.R. steam trains under the 
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rather unfavourable track conditions. Actually, this higher 
top speed and quicker acceleration enable the diesels to 
cut the steam train times by about 40 per cent. on the 
important interurban services. 

Experience has indicated that the existing metre-gauge 
Ganz triple-car diesel trains on the Argentine State Rail- 
ways operate at a cost of a little over a shilling a mile 
exclusive of financial charges, and this is made up as 
follows: 


Fuel and lubrication 2-1d. a mile 


Maintenance and repairs a 

Driving crew wages 1-5d. 

Train crew wages 1-3d. 
Total 12 -6d. 


A steam train weighing 400 tons or more including the 
locomotive, and having the same passenger accommoda- 
tion, costs appreciably more to operate, although no figures 
from the A.S.R. are available. 

Certain of the existing diesel vehicles of the A.S.R. 
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are fitted with air-conditioning, and in the design of all 
of them some attention was paid to making the saloons 
and mechanical details dustproof, but actual operation 
has proved that the requirements in both these fields need 
very special attention because of the climatic extremes and 
the dust and volcanic ash storms found in Argentina. 
Consequently the cooling capacity of the air-conditioning 
equipment has been more than doubled—from 48,000 to 
100,000 cold calories an hour—and the arrangement 
changed to give a more even system of air distribution. 
To prevent the ingress of dust, even when driven by 
wind, double glass panes are used in the windows, the 
doors are closed and held tight shut by means of com- 
pressed air, and emergency ventilation is provided. 
Larger axle journals and improved dust pads are to be 
fitted, and special oil-bath filters are to be fitted to the 
engine air intakes. In the engines themselves, aluminium 
alloy pistons will be used. The construction of the 
mechanical portion is along Ganz standard lines, with body 
framing of welded chrome steel. 








MORE RAILCARS FOR TASMANIA 





Two of the new diesel-mechanical railcars coupled in multiple-unit 


ITHIN the last year or two the Tasmanian 
Government Railways have converted eight of their 
petrol-engined railcars, seating 22 to 46 passengers, 

to diesel power, using a Gardner 6LW engine of 102 b.h.p. 
in four cases and a 68 b.h.p. 4LW engine of the same 
make for the remainder. In addition, six new diesel cars 
and two special trailers are being introduced into traffic. 
Four of the new railcars are powered with a Gardner 
6LW engine, and two with a 6L3 Gardner engine set to 
give 153 b.h.p. at 1,200 r.p.m. The car bodies and 
underframes have been built by the Waddington Body 
Co. Ltd., located at Granville, New South Wales, and 
the power bogies, complete with engine and transmission, 
have been supplied by the Drewry Car Co. Ltd. In each 
case the engine works in conjunction with a Vulcan- 
Sinclair fluid coupling and a Wilson-Drewry preselective 
epicyclic gearbox with electro-pneumatic operation from 
the control desks. Only one axle is driven. Multiple-unit 
control is embodied. The cooling water radiator is carried 
on the roof. Both the power and trailing bogies are 
fitted with roller-bearing axleboxes, the Timken make 
being used for the power bogie and S.K.F. for the trailers. 
Westinghouse brakes apply blocks to all wheels. 

The cars measure 47 ft. 14 in. long overall and have 
a width of 9 ft., although the rail gauge is only 3 ft. 6 in. 


The power bogies have a: wheelbase of 9 ft. and the trail- 
ing bogies 5 ft. 3 in., and they are pitched at a distance 
of 31 ft. 6 in. apart. The aggregate weight of the power 
and trailing bogies in each coach is 74 tons, and the 
underframe and body just over 12 tons, giving a car 
weight in working order but without passengers of just 
under 19? tons. The trailing bogies are to the Tasmanian 
standard design for light coaches. One-class accommoda- 
tion only is provided and there are 50 seats. The cars with 
the 153 b.h.p. engines are intended for longer-distance 
services and are provided with lavatory accommodation. 

All-steel body framework has been adopted, and is 
covered with aluminium-alloy side panels and roof. The 
seats are of an up-to-date tubular-frame pattern and are 
upholstered in green leather. Electric lighting is fitted and 
incorporates modern opalescent lamp fittings in the ceiling. 
Entrance and exit are by two doors on each side of the 
car. Externally the cars are painted green below the 
waistline and cream above. A driving cabin is provided 
at each end so that there is no necessity for the use of 
turntables. 

The special trailers are of similar construction, and on a 
tare weight of 10 tons carry 62 one-class passengers. The 
body is 44 ft. 6 in. long and 9 ft. wide, and is supported 
on lightweight bogies with centres pitched at 31 ft. 6 in. 
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IN FRANCE 


Solo and trailer-hauling services in country and town districts 


HE Chemins de fer Secondaires du Nord-Est operates 

a wandering system of standard-gauge, metre-gauge, 

and 60-cm. lines in the vicinity of Laon, Soissons, 

and St. Quentin, and two isolated systems near Lille and 

Bar-le-Duc. One of the lines is operated as an electric 

tramway; the others are worked by steam locomotives and 

railcars with internal-combustion engines, all the latest 
types of which are diesel-engined. 


Four Wheelers 

Three types of Renault diesel railcars are in use for 
general passenger traffic, two with four wheels and one 
of the double-bogie pattern. The smallest, the Renault 
ZP type, carries 37 passengers on a tare weight of 7} tons, 
and is equipped with a six-cylinder Renault road trans- 
port engine developing 75 b.h.p. at 1,600 r.p.m. and 
driving through a three-speed gearbox giving a maximum 
track speed of 75 km.p.h.(464 m.p.h.). The overall 
length of the car, which is arranged for single-end drive 
only, is 30 ft. 9 in., the width 8 ft. 6 in., and the 
wheelbase 16 ft. 9 in. Following normal Renault 
practice, the bodies and framing are of all-welded all-steel 
construction, and the monobloc steel wheels are air-braked 
through drums on the inner surfaces; the axles are 
supported in the Timken type of tapered roller bearings, 
and hydraulic shock absorbers are fitted to the chassis. 
Despite the small size of the car there are two doors on 
each side. 

Next in size comes the four-wheeled 20 model, seating 
29 passengers, and having room for 10 standing passengers 
and nearly half-a-ton of luggage and parcels. This car 
has double-end drive and is arranged to haul light trailers. 
It tares 9 tons, measures 39 ft. 6 in. in length, 9 ft. 4 in. 
in width, and has a wheelbase of 20 ft. 6 in. The engine 
is set to give a maximum of 120 b.h.p. at 1,500 
r.p.m., and through a Renault four-speed gearbox can 


propel the car, working solo, at a top speed of 
95 km.p.h.(60 m.p.h.), although this is never attained in 
service. Up grades of 1 in 42 the = speed is 


58-59 km.p.h.(36-37 m.p.h.). Sanding is fitted for use 
during both accelerating and decelerating periods. Electric 


lighting and exhaust-gas heating are incorporated. For 
rapid loading and unloading in the urban areas, the side 
doors are opened and closed by air motors under the 
control of the driver. 


Bogie Cars 


The largest car is the old version, type VH, of the 
Renault bogie car with double-end drive as used in large 
numbers all over France, and is powered by a 12-cylinder 
vee engine set to give 250 b.h.p. at 1,500 r.p.m. in 
cylinders 130 mm. by 170 mm. and driving the two axles 
of one bogie through a four-speed Renault mechanical 
transmission with the usual multi-bevel and vertical shaft 
drive. The cooling radiator is carried on the roof. This 
type of vehicle seats 70 passengers on a tare weight of 
25 tons and within a length and breadth of 61 ft. 3 in. and 
9 ft. 6 in. respectively; the luggage and light goods capacity 
is 13 tons. A top speed of 93 km.p.h.(57$ m.p.h.) 
is permitted, and up 1 in 42 the top speed is 
57-58 km.p.h. (35°36 m.p.h.); the car has to go round 
curves of 260 ft. radius. Compressed air brakes are used 
and apply two blocks on each monobloc wheel. S.K.F. 
roller-bearing axleboxes are used. The body framework 
is built up of alloy steel in the usual Renault fashion, the 
sides being the main members and the roof and sides 
being formed as ties. The interior panels are insulated 
against sound and heat. Air is distributed through the 
passenger saloon by a simple form of pressure ventilation 
with adjustable distributors. Heating is effected by the 
exhaust gases from the engine, and the lighting current 
is supplied through a cadmium-nickel battery charged by 
an engine-driven dynamo. These cars haul trailers when 
required. 

From 1929 onwards a number of other railcars have 
been used on 95 route km.(60 miles) of the metre-gauge 
lines near Soissons and Rethel, and during 1937 the seven 
cars then in traffic covered an aggregate of 405,810 km. 
(252,000 miles); one of the seven is a Brissoneau & Lotz 
135 b.h.p. diesel car with electric transmission, and a 
welded and riveted body made of chrome-copper steel; the 
other six are petrol-engined cars of a variety of makes. 





Interior and exterior of the Renault 75 b.h.p. ZP type railcar; extra 
seats are provided down the central gangway for use during rush hours 
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DIESEL TRACTION ON THE BELGIAN NATIONAL RAILWAYS 


The 


services, 


maintenance 


and repairs, and 


working costs of the single-unit cars, triple- and 
twin-car trains in local and express services 


(Continued from p. 144, September 1 issue) 


| phoegpen enn on the characteristics of the new twin- 
car articulated 740 b.h.p. diesel-mechanical trains 
with Vulcan-Sinclair fluid couplings and five-speed 
gearboxes is given in two of the accompanying illustra- 
tions. With 6°8 b.h.p. per tonne of gross weight, the train 
can accelerate on the straight level from rest to 100 km.p.h. 
(62 m.p.h.) in 162 sec. and in a distance of 3,200 m. 
(3,500 yd.), and to 130 km.p.h. (80-8 m.p.h.) in 330 sec. 
and 8,800 m. (9,620 yd.). From rest up to 56 km.p.h. 
(35 m.p.h.) the acceleration is at the rate of 1 km.p.h.p.s. 
(0°62 m.p.h.p.s.) or more, but taken from zero up to the 
top service speed of 130 km.p.h. (80-8 m.p.h.) the average 
rate is only 0-395 km.p.h.p.s. (0-245 m.p.h.p.s.). 
Westinghouse brakes apply two blocks per wheel 
through clasp rigging, and on the level the fully-laden train 
can be stopped from 80 km.p.h. (50 m.p.h.) in 21 sec. 
and within a distance of 395 m. (432 yd.); from 120 
km.p.h. (75 m.p.h.) in 39 sec. and within 715 m. 
(782 yd.); and from 130 km.p.h. (80-8 m.p.h.) in 44 sec. 


and within 850 m. (930 yd.). From 80 km.p.h. 
(50 m.p.h.) the average rate of deceleration is 1-09 
m.p.s.p.s. (3°57 ft.p.s.p.s.), and from 130 km.p.h. 


(80-8 m.p.h.), 0°81 m.p.s.p.s. (2°66 ft.p.s.p.s.). 
Performance data obtained from the 210 b.h.p. double- 
bogie diesel-electric railcar (Type 651) when operating on 
accelerated stopping (trottinetie) services between Brussels 
and Ottignies, were given in the issue of this Supplement 
for August 7, 1936. It was then shown that on the run 
of 19 miles with 10 or 11 stops the engine was working at 
full output for 67 to 76 per cent. of the time. The accelera- 
tion rates varied from 0-48 to 0-8 m.p.h.p.s. up to 
30 m.p.h., the lower rate being obtained on a gradient of 
1 in 117. Full engine power was used almost from the 
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Acceleration force curves of 740 b.h.p. twin-car diesel- 
mechanical trains built this year 


start until a brief period of coasting before the brake 
application, the engine turning at its top speed of 1,400 
r.p.m. for anything up to 91 per cent. of the time taken 
between a start and the succeeding stop. The deceleration 
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Performance curves show- 
ing acceleration and deceleration 
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TABLE I.—MILEAGE AND UTILISATION OF DiEsEL CARS AND TRAINS, BELGIAN NATIONAL RatLways* 
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Diesel Railway Traction 











j ; 
H Average distance | 


| Distance covered since | Number of railcar days : 
going intoservice,km.| since going into service per railcar 
| Coefficient 





























Year | No. of l¢ | No. Se ee ee ee ee ; e 
placed in| railcars Type and arrangement | oe LP. i : 1 — | a Utilisation 
service | or trains — | seats a Bo | Out Itilised calendar| day a/b 

| Total | Per car | Calendar; ; - 4 Utilisec day | utilised 
| | traffic (a) | (b) 
| | | 1a 
| | | | 

1930 3 Diesel-mech. ; bogie ae 600 | 175 | 92 2,255,940 751,980 9,549 | 2,600 | 6,949 | 236 325 0 “72 

1932 1 Diesel-elect. ; bogie Ad 650 | 200 80 587,690 587,690 | 2,508 914 | 1,594 | 234 } 369 0-63 

1933 14 Diesel-mech. ; bogie es 601 175 | 104 | 7,208,140 514,867 | 28,890 | 7,278 | 21,612 250 334 0-75 

1934 1 Diesel-mech. ; bogie =: 602 210 | 100 338,860 338,860 1,645 | 633 | 1,012 | 206 335 0 “60 

1934 I Diesel-elect.; bogie 9 651 | 210 | 100 324,957 324,957 | 1,495 547 948 : 217 343 ! 0 “63 

1934 1 Diesel-elect. ; sal 652 410 ; 185 289,969 289,969 | 1,685 907 | 778 172 373 | 0-46 

1934 1 Diesel-mech. ; ‘ 603 | 140 | 57 193,299 | 193,299 | 1,495 631 | 864 129 | 224 0°57 

1934 5 Diesel-mech. ; 2- 604 | 120 60 | 1,346,096 | 269,213 8,380 | 2,313 6,067 161 222 | 0-72 

1935 | 1 Diesel-mech. ; bogie --| 605 | 220 |} 100 140,760 140,760 1,162 688 474 121 | 297 0 “40 

1936 | 1 Diesel-mech. ; bogie a 606 320 70 199,104 199,104 ; 1,049 407 | 642 190 310 0-61 

1936 1 Diesel-mech. ; bogie a 607 | 330¢ 70 41,300 41,300 961 795 166 43 249 0 17 

1938 | 3 Diesel-elect. ; triple ..| 653 820 229 1,047,523 | 261,881 3,126 772 2,354 335 . 445 | 0-75 

1936 | 3 Diesel-elect. ; triple ia 654 | 730 229 860,005 286,668 2,940 852 2,088 293 | 41 2 | 0-71 

1936 1 Diesel-elect. ; triple 655 900§ | 229 71,672 71,672 667 450 17 52 | 438 O-1l 

1936 1 Diesel-elect.; triple 656 800|| | 229 126,736 | 126,736 817 521 296 155 | 428 0-36 

| . | | 
* Figures to end of 1938. + For any reason. t Now replaced by ex-450 b.h.p. engine from Type 655, derated. | § Nowreplaced by two engines aggregating 
820 b.h.p. Now a twin-car train with one 400 b.h.p. engine. For fuller particulars of cars see p. 139, September | issue. 


rates were high, stops being made from 59 m.p.h. in 
24 sec., and from 55 m.p.h. in less than 20 sec. Many 
trottinette services are still worked by diesel cars, but this 
Brussels—Ottignies service, covering 19 miles of difficult 
line in 33 min. down and 31 min. up inclusive of nearly a 
dozen stops, has been withdrawn. 


Services 


The eight triple-car sets of 1936 build and the 410 b.h.p. 
twin-car formation introduced in 1934, have worked 
mainly business services between the Belgian capital and 
Ghent, Ostend, Charleroi, Mons and Liége, and also cer- 
tain turns between Brussels and Namur. From Brussels 
(Midi) to Ostend the 72-1 miles were covered in 64 min. at 
an average of 67:7 m.p.h., the intermediate booking for 
the 32-9 miles from the Midi terminal to Ghent (St. Pierre) 
being 28 min., an average of 75-2 m.p.h. This Ostend 
service was accelerated during the past summer and worked 
by new streamlined Atlantic steam locomotives. The 
steeply-graded Midi—Charleroi line, with banks of 1 in 
77 down and 1 in 165 up is covered start-to-stop in 40 min. 
for the 34-8 miles at an average of 52-2 m.p.h. The Liége 
services to and from Brussels are operated at 54-55 m.p.h. 
over the 61-7 miles; the maximum grade eastbound is 1 
in 200, but westbound the start from Liége (Guillemins) 
is up the formidable Ans incline at 1 in 28-32. 

Since the beginning of August last these services have 
been altered somewhat, to include fast trains worked by 
the six new 1,200 b.h.p. triples, and lines with express 
services operated by the two batches of triple-car 800-820 
and 1,200 b.h.p. trains are now Brussels—Liége, Brussels 
—Bruges—Knocke; Brussels—Ghent—Adinkerke; Brussels 
—Lille; Brussels—Mons; and Brussels—Charleroi. These, 
and the widespread network of local services operated by 
single-unit cars, were shown in the map reproduced on 
p. 141 of the issue of this Supplement for September 1. 
A number of the new diesel-hydraulic triples have also 
been at work on the Brussels—Charleroi and Brussels— 
Mons services, as well as those shown on the map just 
mentioned. 

Prior to the August service, two of the eight 1936 triples 
were at any one time considered as under repair or stand- 
ing as second spare, and one car—with staff—was held 
as reserve at Brussels (Forest depot). The five remaining 
cars were rostered to cover about 2,130 miles a day on 
five turns. The first turn, with a single crew, totalled 202 
miles, but several hours were set aside for the weekly 
maintenance; the second turn, with two crews, comprised 
491 miles; the third service, with two crews, totalled 435 
miles; the fourth service, also with two crews, 515 miles; 


and the fifth turn, with three crews, 489 miles. The daily _ 


average of the five triples actually in traffic was thus 426 
miles, but spread over the eight sets the average was 
265 miles a day. 

Mileages 

From going into traffic in the summer of 1934 until the 
end of 1938, the 410 b.h.p. twin-car train had covered 
289,969 km. (180,900 miles); this low mileage was due 
partly to its service being confined mainly to the short 
Brussels—Ghent run, and partly owing to the amount of 
experimental work and tests undertaken, and which led 
to the later triples. The three Type 653 triples were put 
into traffic between May and October, 1936, and until the 
end of December, 1938, had covered an aggregate of 
967,000 km. (600,000 miles). The three Type 654 sets, 
each powered by two eight-cylinder Carels-Ganz engines, 
put into traffic at the same time, had covered 860,005 km. 
(535,000 miles) by the end of 1938, whereas the Frichs- 
engined triple had run only 126,736 km. (78,750 miles) in 
the same period, and the triple with two Mercédés engines 
81,000 km. (50,330 miles). The performance of the two 
last-named sets was mentioned on pp. 138-9 of our 
September 1 issue. 

Mileages of the various types of single-unit cars on the 
Belgian National Railways will be found in Table I. As 
all the single-unit cars listed are engaged solely in local 
services at slow to moderate speeds, and making anything 
from 100 to 200 stops a day, the mileages are quite 
nominal. The first Maybach cars have now been in service 
for nearly 10 years and have an average yearly mileage 
of 52,000 per car to their credit; the 14 cars of similar 
but improved design set to work in 1933 have covered an 
average of about 56,000 miles a year per car. The two 
low-powered diesel-electric cars, Types 650 and 651, make 
comparatively low mileages. 


TABLE II.—RaAILcarR MILEAGE, 1930-38, BELGIAN NATIONAL 
RAILWAYS 








Aggregate Average } No. of 

Weer yearly monthly railcars 

distance, distance, at end 

km. km. of year 
1930 .. - 216,962 18,080 6 
1931 .. 6% 456,841 38,070 6 
1932 .. es 680,039 56,670 7 
1933 .. ns 1,286,531 107,210 22 
1934 2,485,616 207,135 31 
1935 | 2,631,792 219,316 32 
1936 3,093,654 257,805 | 42 
1937 |  3'982'742 273.625 | 42 
1938 | «3,483,885 290,323 | 42 

| | 
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Taken generally, the monthly mileage of the triple and 
twin sets engaged in express service is 11,200 to 12,500, 
whereas for the single-unit cars in local traffic it is 5,500 
to 6,250 per car in traffic; over the whole stud of single- 
unit cars the monthly mileage is only 4,800 to 5,000, this 
being due to the number of depots over which a hitherto 
small number of cars has been spread, with a consequent 
high proportion—20 to 25 per cent.—of cars held in 
reserve. 

All the multi-unit trains are shedded at Brussels (Forest 
depot near the Midi station), but the railcars are divided 
between the depots at Bruges, Berchem (Antwerp), Meirel- 
beke (Ghent), Liége, and Haine St. Pierre. Before the 
introduction of the six new triples, 12 new twins, six new 
370 b.h.p. singles, and the 140 b.h.p. Brossel singles, the 
three cars at Bruges were scheduled to cover 135,000 miles 
a year, the eight cars at Meirelbeke 403,000 miles, the six 
at Berchem 270,000, the 12 at Haine St. Pierre 477,000, 
the single diesel car at Liége 28,000, and the eight triples at 
Forest depot, 670,000 miles a year. Leading particulars 
of all the cars and trains will be found in the first instal- 
ment of this article, published in the September 1 issue. 


Maintenance and Repair 


All cars and trains are given the usual daily inspection, 
in which the brake and sanding gear is examined; fuel, 
water and oil levels checked; heating boiler (if any) in- 
spected; and a cursory examination made of the various 
control cables, the clutch, the traction motors or 
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1—Cleaning stage 

2—Stripping bank 

3—Line of general benches 
4—Line of benches for special work 
5—Gearbox repairs 

6—Test banks 


Section A of the plan is the shop originally devoted 
to oil engine repairs and Section B is the extension. 


but the luyout of Section A has been modified 


Floor plan of the present Louvain 
diesel engine shops 
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TABLE III.—PROPORTION OF DIESEL RAILCARS IN TRAFFIC, 
YEAR 1938, BELGIAN NATIONAL RAILWAYS 


| Per- 
No. of| No. of| No. of] No. of| centage 
D Type of cars | cars | cars | cars | of cars 
-e car at in in | under | actually 
| depot | traffic |reserve| repair in 
traffic 
| | 
Bruges ..| 2-axle 3 | 2 1 | — | 66-6 
Berchem  ..| Bogie 6 | 4 l 1 | 66-6 
Meirelbeke ..| Bogie an ie. I 1 66-6 
Liéze . | Bogie 1 | 1 — | — 100-0 
Haine St. | Bogie 9 rj . 4 1 78-0 
ol | 2-axle ae _ i 3  ] | 66-6 
Brussels f| Twin-car .. I 1 | — | 100-0 
(Forest) | | Triple-car 8 5 2 | 4 [ae 
Common | Bogie | = — 1}; — | 


reserve | 
| | | 


mechanical driving shafts, and the bogies. Every alter- 
nate day the oil filters in the single-unit cars are cleaned, 
the big ends examined through the light inspection covers 
in the crankcase walls, and the valve springs, rocker gear, 
and water-cooling circuit observed. 

Normally, all types of cars and trains are held off one 
day a week for a more complete inspection and for any 
necessary maintenance work to be done. During these 
weekly visits to the depot the engine exterior is carefully 
examined, the filters cleaned, the water pump examined, 
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the flexible couplings in the mechanical-transmission cars 


inspected, and the brake adjusted and any necessary 
details renewed. The oil levels in gearboxes and axle 


drives are checked; the auxiliaries examined, particularly 
the compressors; air filters cleaned; grease nipples refilled 
electrical equipment inspected and the bearings of the gene- 
rator and traction motors lubricated; and the lighting, 
dead-man equipment, batteries, and other details checked. 
At alternate weekly inspections the mechanical transmis- 
sion details and the axleboxes of the single-unit cars are 
given a little more attention. The new Brossel cars are 
given a more complete examination of the engine and 
transmission every four weeks. 

The labour required for maintenance is estimated at 
26 man-hours a day plus 48 man-hours a week for 
periodical inspection and small repairs in the case of 
triple-car train, and 18 and 22 man-hours respectively for 
a twin-car set. For single-unit cars the approximate figures 
are 12°man-hours a day plus 18 man-hours a week. Single- 
unit vehicles normally are withdrawn from service one day 
a week; for six days. every six months for bogie overhaul 
and tyre returning, in addition to the usual maintenance 














General view of a 
corner of the original work- 
shop set aside for repairs 
to diesel railcar engines at 
Louvain works, Belgian 
National Railways. The 
engine suspended from the 
crane is one of the 175b.h.p. 
Maybach units 








The inside of the body is repainted every two years and the 
outside every four years unless accidents or special circum- 
stances shorten this time. 

As regards the twin-car and triple-car trains, up to one 
complete day a week is allowed for maintenance and 
inspection; the set is out of service for six working days 
every three months in order to take up play in the ‘boxes, 
to return the guiding wheel tyres when necessary, take up 
play in the brake gear, lightly overhaul the bogie, and to 
open up and adjust the engine in the central shops. Every 
six months the car is out of service for 24 working days, 
that is, after about 75,000 miles, for the overhaul of the 
bogies, tyre returning, engine overhaul, and body exami- 
nation and repair. Painting of the interior and exterior is 
undertaken on the same basis as that of the single-unit 
cars. Overhaul of the mechanical portions of all diesel 
vehicles is centred at the Luttre workshops, and of the 
engines at the Louvain shops (see issue of this Supplement 
for June 12, 1936). Increasing experience and improved 
design is now enabling the time for heavy overhauls of the 
twin-car and triple-car trains to be reduced from 24 days 
to 16-18 days. The engines are overhauled at Louvain at 


rark:* < ‘ avec 7 , Wer , ¢ : ; . cc 
work; and for 12 days every year for general overhaul. the same time as the car is at Luttre. 
’ Taste IV.—OperatinG Costs oF Digset RAILCARS AND TRAINS, YEAR 1938, BELGIAN NaTIONAL Rattways.(§) 
Operating expenses in Belg. fr. per km. (exclusive of financial charges) 
ons | aio fe ag : | 
pracea | san Type and arrange- | Class No. of Traction cost Depots Works 
in cars |B.H.P. 
oe 5 an ment No seats T 
vice | trains | as ——— | " eececi | Total 
| Total Per Driver’s | Lubrica-| py Over- | Prepa- | Main- | Over- | Modifi- | 
— railcar | wages tion head | ration | tenance | hauls | cations 
| | | i. ae a pre | : ati a ae - T3454 
1930 3 Diesel-mech.; bogie | 600 | 175 | 92 | 92,374 | 0-51 0-08 | 0-35 0-21 | 0-15 | 0-54 | 0-63 | 0-01 2:48 
1932 1 Diesel-elect. ; bogie 650 | 200 | 80 | } 40,251 | 0-60 | 0-12 | 0-50 | O-11 0-23 | 0-61 0-18 | 0-01 2-36 
1933 14 Diesel-mech. ; bogie | 601 | 175 | 104 1 | 96,457 0-57 | 0-07 | 0-32 | O-21 | O-11 0-40 0-64 | 0-05 2°37 
1934 | 1 Diesel-mech. ; bogie 602 210 100 | 73,529 | 0-54 | 0-07 0-34 0-15 | O-11 0-56 0-83 0-04 2-64 
1934 | 1 | Diesel-elect.; bogie..| 651 210 100 57,964 | 0-52 0-09 0-40 0-16 | O-11 | 0-69 | 0-95 2-92 
1934 | 1 | Diesel-elect.; twin ..| 652 | 410 185 78,223 | 0-41 0-09 0-36 | O-15 0-17 | 0-65 1-99 0-34 4-16 
1934 1 | Diesel-mech. ; 2-axle | 603 140 57 | 21,862 | 0-69 0-08 | 0-27 0-24 0-16 | 0-38 0-49 0-01 2°32 
1934 5 Diesel-mech. ; 2-axle | 604 120 60 41,642 | 0-71 | 0-08 0-28 0-23 0-15 | 0-30 0-71 0-04 2-50 
1935 1 Diesel-mech. ; bogie | 605 220 | 100 | 57,560 | 0-49 0-10 0-37 | 0-21 0-14 1-10 1-22 0-01 3°64 
1936 l Diesel-mech. ; bogie 606 320 7 | | $1,840 | O-51 | 0-22 0-52 | 0-23 0-15 0-91 0-73 3°27 
1936 1 Diesel-mech. ; bogie 607 | 330t 70 | 710 | | 
1936 3 Diesel-elect. ; triple 653 820 229 450 ,000*| 150,000*| 0-39 0-20 0-78 0-24 0-21 1-88 2-20 0-01 5-91 
1936 3 Diesel-elect. ; triple 654 730 226 397,422 | 132,443 0-36 0-28 0-95 0-24 0-20 1-77 2-19 5-99 
1936 1 Diesel-elect. ; triple 655 910 229 | Rebuilt wlith two 4/10 b.h.p.|Maybach! engines | in place] of two o\riginal Myercédés (450 b.h.p|. engines 
1936 1 Diesel-elect. ; triple 656 scot | 229 45,104 | 45,104 0-31 0-39 1-15 0-26 0- 3-29 | 3-11 0-01 8-74 
* Approximate figures, + Now a twin-car train with one 400 b. h. p. engine. t Now re olen aced 1 by ex-450 b.h.p. engine from Type 655, ‘derated. § This table 


does not include guard’s wages. 


Now replaced by two engines aggregating 820 b.h.p. 


For fuller particulars of cars see p. 139, September 1 issue. 
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TABLE V.—OPERATING Costs OF DIESEL, STEAM, AND ELectric TRAINS, BELGIAN NATIONAL RAILWAYS 





: : ' | | 
Local railcar. Local steam | Triple-car diesel | Express steam | 


Type 601. train. One train. Type. | train bloc. lB ee — 3 
175 b.h.p. Type 16 loco. 653-654 820 b.h.p. | One Type 62 loco. | ion of ee . 
diesel-mech., Three coaches | diesel-elect. Three coaches | 9 pet pe m3 os 
bogie 2nd and 3rd classt | 2nd and 3rd class | 2nd and 3rd classt — 259 Z ory _ 
104 seats 146 seats 229 seats 274 seats 7 
| | 
Purchase price hee we Belg. fr. 1,387,323 1,667,574 5,824,520* 2,736,385 5,028,617 
Operating Expenses (Be Ig. ‘fr. pe r - km. ): | | | 
Drivers’ wages Po me ~ - ae 1 0-57 1-18 0-38 1-22 0-28 
Fuel (or electric current) = a6 a = at ia 0-35 1-76 0-94 2-48 2-16 
Lubrication .. a ‘6 es . ae j 0-08 0-04 0-25 0-07 | 0-02 
Depot overheads — - ie =" ia om a 0-19 0-30 0-26 | 0-26 0-05 
Miscellaneous ad ne A me - =i - 0-03 . 0-04 - 
Maintenance and re pa uir . 
Railcar, locomotive, or motor-coach .. =i ee oa 1-16 | 1-48 4-59 | 2-29 1-08 
Carriages or trailers .. 7" we 4 és - 0-52 - | 1-08 } 0-63 
Guard’s and ticket collector’s wages a ive ot 0-80 0-80 0-80 0-80 } 0-80 
Amortisation (railcar, loco, or electric train) ee P a 0-81 0-40 2-56 0-79 | 1-20 
(ordinary coaches) .. a 3 - a -- 0-21 0°35 | J 
Total (per km.) te es i = - <a 3°96 6-72 9-78 9-38 | 6-22 
Operating cost per seat-km. as = o% “s Belg. fr. 0-038 0-046 0-042 0-034 0-024 
Life for amortisation charges :— | | 
A. Railear motive equipment, locomotive, or electrical equip- | 
ment . years 10 33-3 10 33°3 | 33°3 
\l. Mechanical portion of cars and electric ‘trains, or train of 
ordinary coaches .. ae ag nA .. years 30 40 30 40 40 
Distance corresponding to A me a ie .. km. | 950,000 | 1,340,000 
Distance corresponding to Al me np ae .. km, 2,850,000 4,000,000 } | 
° The new 1,200 b.h.p. . hide car die ot trains cost 7,000,000 ) Be lg. fr. eac /. t+ Old wooden carriages. t Modern all-steel carriages. 
Operating Costs single item in the cost sheets. From Table V it will be 


seen that two of the lowest operating costs in the 200 
b.h.p. class, exclusive of financial charges, are attained 
by the vehicles with electric transmission, but in neither 
case does the mileage approach that of the 175-210 b.h.p. 
diesel-mechanical railcars. It will also be observed from 
this table that in the year 1938 the highest average mile- 
ages of all the single-unit cars were made by the batches 
introduced in 1930 and 1933. 

Although the single-unit railcars seating just over 100 
| passengers show a large saving per mile and per seat-mile 
—° compared with a three-coach steam-hauled train, the high 
initial and repair costs of multi-unit diesel trains in Bel- 
gium, where, apparently, the initial costs of express steam 
oe ioe locomotives are by no means excessive, prevent the stream- 

rae lined diesel trains from showing any improvement in 
J | operating cost over that of steam traction, particularly as 
r a depreciation of the motive power equipment is spread over 
i 


Including amortisation charges based on an engine life 
of 10 years and a mechanical portion life of 30 years, the 
operating costs of single-unit cars of 175 to 200 b.h.p. 
average 3-9 to 4-1 Belgian fr. per km., and of the twin- 
car and triple-car trains of 1934-36 builds from 9-75 to 
10:0 Belgian fr. per km. These figures include maintenance 
and heavy overhaul, which items together form the greatest 


< | . only 10 years. Moreover, the short distances do not allow 
| the diesel sets to make the mileages they could. The better 
| design of the new twin-car and triple-car trains should 
enable a reduction to be made in the maintenance and 
eee : repair charges, which in the 1936 trains amount to between 
once Gn 45 and 50 per cent. of the gross working cost. The work- 
a | | 4 , ing cost of one of the four-car Brussels—Antwerp 3,000- 
. | / volt d.c. electric trains is considerably less than those of 
| _ either steam or diesel trains if only those expenses con- 
; ; ‘ | nected with the train are considered, but to get the true 
cost suitable allowance must be made for the cost of the 

- overhead equipment, substations, and the like. 























DANISH DIESEL WITHDRAWALS.—Owing to shortage of 
imported oil fuel, the Lyntog services on the Danish State 
Railways have been cut drastically. The Englenderen 
between Copenhagen and Esbjerg has been suspended, and 
the other Lyntog services now terminate at Aalborg, Skive, 
and Esbjerg, instead of at Frederikshavn, Struer, and 
Ringkebing as formerly. Moreover, the maximum per- 
missible speed has been reduced from 120 to 100 km.p.h. 
(75 to 62 m.p.h.). The express diesel-worked Nordpilen 
service between the German frontier at Flensburg and 
Frederikshavn and Hirtshals in the north has been with- 
drawn. Reductions have also been made in the diesel 
railcar (and electric train) services in the Copenhagen area. 
During the fiscal year 1938-39, diesel and petrol railcars 
on the Danish State Railways ran 10,015,000 km., equiva- 
Krause precision cylinder borer at Louvain workshops lent to 33 per cent. of the passenger train mileage. 
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PRODUCER-GAS RAILCARS IN FRANCE 


The latest design, using 
wood fuel, is operated 
solo at speeds up to 
75 m.p.h., and has third 
class passenger seats 


only 





De Dietrich-Panhard 270 b.h.p. producer-gas railcar 


HE largest railcars operated by producer gas up to the 
moment are three 70-ft. double-bogie vehicles built 
by De Dietrich for the Région de l’Ouest of the 

French National Railways, after experiments with lighter 
four-wheel cars in which a producer-gas plant and a modi- 
fied engine were substituted for the original diesel engine. 
From a purely railway point of view the operation of all 
these vehicles has not been too satisfactory, and the S.N.C.F. 
was not proposing to build more cars of this type, but in 
view of the present situation it is not unlikely that further 
efforts will be made to run successfully railcars burning 
home-produced fuel. 


Wood Fuel 


Charcoal or wood is used as the fuel and is burned in a 
vertical producer, mounted at one side near the centre 
of the car, and which is filled from a hole in the railcar 
roof, the fuel being carried in sacks up a light removable 
ladder. Old railway sleepers are a favourite fuel. This 
plant encroaches upon the capacity of the car to the extent 
of about six seats. The gas cleaners and coolers are carried 
below floor level and the fire can be inspected and the ashes 
cleared out through doors in the side panel of the car. 
A range of 300 miles is claimed with the fuel which can be 
charged into the producer or carried in sacks in the vehicle, 
and the consumption is 90 to 105 kg. per 100 km. (320 to 
370 Ib. per 100 miles). 


A standard Panhard sleeve-valve 12-cylinder V petrol 
engine, suitably modified, forms the power unit, and in 
cylinders 140 mm. by 160 mm. with a piston-swept volume 
of 29-5 litres develops a maximum of 270 b.h.p. at 1,750 
r.p.m., which is considerably less than when operating on 
petrol, when the top output, as in the Michelin cars, is 
400 b.h.p. at 1,650 r.p.m. Aluminium alloy is used for the 
crankcase casting, and a similar material is used for the 
two cylinder blocks. Two special-steel sleeve valves are 
used in each cylinder barrel, those in each cylinder bank 
being driven by eccentrics on a shaft which takes the place 
of the normal camshaft. 

The engine, along with a five-speed Mylius gearbox, 
is mounted directly on one bogie. Forced lubrication 
by a gear pump is fitted to the gearbox. The reversing 
gear is incorporated in the gearbox, and each axle of the 
bogie is driven through cardan shafts and a species of 
differential drive. The drive permits of operation of the 
railcar in either direction and there is a driving position 
at each end. 

Steel construction of the normal De Dietrich type has 
been adopted for the chassis, which seats 54 passengers 
and has standing room for 45 on a tare weight of about 
32 tonnes. A large entrance vestibule near one end, and 
80 sq. ft. of baggage space, limit the number of seats. At 
1,750 r.p.m. engine speed the maximum track speed in 
top gear is 120 km.p.h. (75 m.p.h.). 
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Floor and under- 
floor plans, and 
end view, of 270 
b.h.p. wood-burn- 


ing railcar 
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Light Railear in Mexico 


|S pieces Mexican railways have used railcars rather 
sparingly, but there has been a tendency within the 
last 18 months or so to introduce light cars powered 
by oil engines. The latest vehicle is of the double-bogie 
diesel-mechanical type, and is used on the 3-ft. gauge 
Alvarado—Vera Cruz line, now owned by the Mexican 
Government, but built by Vera Cruz (Mexico) Railways 
Limited. The mechanical portion was built locally, but 
the two bogies and motive power equipment were supplied 
from Europe. 

Due to the numerous sharp curves, the bogie wheel- 
base is limited to 6 ft. 6? in., and the bogies themselves 
have 274-in. wheels and are pitched at only 26 ft. 3 in. 
centres. Over headstocks the car measures 46 ft., and 
within this length are embodied one driving position, 
an engine room, a small luggage room, two entrance and 
exit vestibules, 16 first class seats, 24 second class seats, 
and two lavatories. With supplies but without passengers 
or luggage the car weighs about 18 tons, and was designed 
for a top speed of 50 m.p.h. The doors at the vestibules 
are of the sliding pattern and are connected by rods to 
the bottom steps, which are raised and locked level with 
the sides when the doors are closed. 

Power is provided by a six-cylinder engine developing 
125 b.h.p. at 1,500 r.p.m., which, along with a Mylius 





Sky view of bogie carrying engine and transmission, 
Mexican railcar 
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four-speed gearbox, air compressor, and fan-cooled 
radiator, is carried on a subframe supported on the lead- 
ing bogie at four points through the intermediary of rubber 
cushioning blocks. The gearbox has ratios of 5-35, 2°78, 
1-575 and 1-0 to 1, and drives the inner axle of the bogie 
through double-reduction gears incorporating an air- 
operated reverse. Gear-changing and clutch movements 
are operated by means of compressed air. The power 
bogie complete weighs about 4-7 tons. Air brakes are used 
and actuate clasp rigging on all wheels. Welded steel 
plates and sections are used for the bogie frame. 

Engine, gearbox and axle drive slope downwards 
towards the inner end of the bogie, and as the double 
reduction gear is between the axle and the inner head- 
stock of the bogie, a little extra length has been obtained 
between the gearbox and the first axle-drive shaft. The 
sliding spline normally incorporated in the cardan shaft 
is in this design a part of the bevel pinion shaft, and is 
thus completely enclosed and well lubricated. The casing 
of the double-reduction axle drive is of the single-split 
type, and the lugs for the bolts are also used for the 
connection of the welded steel torque arm. 

In order to ensure a low floor level and to reduce the 
tendency to tilt the bogie when starting or braking, the 
suspension has been constructed in an unusual manner. 
The flat, stepped bogie pivot is beneath the gearbox at 
the bottom of the bogie frame structure, and is carried 
by a bolster which extends transversely through the side 
frames. The outer ends of the bolster carry semi-elliptic 
springs which support the car body through shackles. 
Bolster guide plates extend downwards from the under- 
frame, and the car body can swing sideways on the 
shackles. Side friction blocks are provided between the 
bolster and the main longitudinals of the bogie frame, but 
the surfaces come into contact only with oscillations. In 
the central position there is a play of one millimetre. 








Publication Received 


The Oil Engine Manual: By D. S. D. Williams, 
A.M.I.A.E., and J. Millar Smith, B.Sc. London: The 
English Universities Press Limited, Warwick Square, 
E.C.4. Published for Temple Press Limited. 8} in. x 
54 in. x 1 in. 368 pp. and index. Illustrated. Price 
5s. net.—Approximately .75 per cent. of this book is 
simply descriptive, comprising illustrations and short notes 
on the features of English—and a few foreign—oil engines 
for power station, industrial, tractor, road and rail trans- 
port, and aviation purposes. A book giving really 
detailed descriptions of the best-known models might be 
of some use to numerous engineers, but well over 200 
pages of stereotyped 300/500-word descriptions telling 
readers that aluminium-alloy pistons run in iron liners 
are tiresome, particularly when one knows that the authors 
have the ability to turn out good, original work. The 
railway oil engine section comprises 36 pages, and the text 
deals only with English engines. The first 86 pages of 
the book are devoted to the working principles, fuel and 
combustion equipment and phenomena, pressure-charging, 
lubrication, and maintenance. Herein lies the cream, for 
the authors write clearly and concisely while giving infor- 
mation in an interesting manner. One suspects they found 
much more pleasure in writing these sections than in com- 
piling the remaining three-quarters of the book. Both line 
and half-tone blocks are well reproduced; many of them, 
along with some of the text, have been reused from the 
pages of the Commercial Motor and the Oil Engine, with 
the second of which journals the authors are associated 
editoriallv. 
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NOTES AND 


Soviet Railcars.---Some two-car, close-coupled internal- 
combustion-engined train sets have just been set to work 
on the 5-ft. gauge lines in the U.S.S.R., and are being 
tested in a variety of services. 


Danish Railcar Sale.—The last remaining section of 
the narrow-gauge WHaderslev County Railways—from 
Haderslev to Toftlund—was closed on June 23, and the 
two diesel-electric railcars and one diesel shunting tractor 
have been sold to the Bornholm Railways for 100,000 kr., 
a very cheap price considering the stock was built only 
five years ago. 


Lyntog Rebuilt.—The three-coach Lyntog, which was 
gutted by fire just before Christmas, has been rebuilt as 
a four-coach train and has been in service again since 
July 1. Opportunity has been taken to alter the bogie 
springing to conform with that on the other four-coach 
trains, and the air brake system has also been converted 
in the same manner. On the three-coach Lyntog there 
was one brake cylinder for each brake shoe, while the four- 
coach trains have the more normal arrangement of one 
cylinder per bogie. These two changes will also be made 
on the three remaining three-coach trains. In the rebuilt 
train the two power bogies, the two traction bogies and the 
two streamlined noses of the end-coach bodies are the 
original ones, while the remainder of the trains is 
entirely new. 


Diesels for Mines.—Experience in the Lens coalfield 
in France has shown that to handle underground a traffic 
of 2,400 tons a day between two specific points, eleven 
diesel tractors were required, at an initial cost of 880,000 
fr., whereas the same number of electric battery loco- 
tractors with spare batteries and charging plant cost 
2,472,000 fr. Of the eleven diesel tractors three are held as 
spare ; those used are of 20 h.p., and have C.L.M. two-stroke 
opposed-piston engines. The fuel, repair and labour 
charges do not differ greatly between the two types. On 
the other hand, in the Courriéres mines the repair costs 
of the diesel loco-tractors are 0-12 fr. per km. less than with 
electric bat'ery locomotives. At the Aniche mines the 
operating cost of the electric battery locomotives is 0-88 fr. 
per tonne-km., of which 50 per cent. is due to amortisation 
charges ; the diesel locomotives operate at a cost of 0-60 fr. 
per tonne-km., of which 58 per cent. is due to labour charges. 


American News.—The Seaboard Air Line has ordered 
two further 2,000-b.h.p. Electro-Motive diesel locomotives 
and two seven-car stainless steel Budd trains for express 
passenger service. The Manitou & Pike’s Peak Railway, 
which rises to a height of 14,110 ft., has taken delivery of 
a diesel-electric rack locomotive from the General Electric 
Company. There are three power groups, each set to give 
about 100 b.h.p. at the maximum altitude, compared with 
about 160 b.h.p. at the bottom of the line, which is nearly 
2,000 ft. high. A new 70-ton, 400-b.h.p. diesel-hydraulic 
locomotive is undergoing tests in yard service in the 
States. During the year 1933, 110 diesel locomotives 
were placed in service by 30 American railroads or 
operating companies, making a total of 499 diesel units 
operated by 96 railroads or companies at the end of that 
year. A total of 92 diesel locomotives was on order in 
the U.S.A. in April last. 


New Zealand Activities.—The newly-opened 73-mile 
line in North Island between Napier and Wairoa and 
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NEWS 


Waikokopu, running through the Hawke’s Bay country, 
is being operated as regards passenger traffic by some 
of the double-bogie Leyland-engined diesel-hydraulic railcars 
built last year (see issue of this Supplement for September 2, 
1938). A through railcar service from this line to 
Wellington is run every week-end. The ten 275 b.h.p. 
diesel-electric railcars ordered from the Vulcan Foundry 





100 b.h.p. 15-ton Drewry shunter on the 3-ft. 6-in. 
gauge lines of the New Zealand Government Railways 


are to be allocated chiefly to services in South Island, 
including Christchurch to Parnassus, with extended 
running probably to Hundalee (on the Parnassus-Picton 
extension of the South Island main line now under 
construction) ; between Christchurch and the west coast ; 
between Christchurch and Timaru ; and on the Oamaru- 
Dunedin, the Otago central, Invercargill-Lumsden, Inver- 
cargill-Gore-Lumsden, and _ Invercargill-Bluff lines. A 
number of 100 b.h.p. Gardner-engined Drewry shunting 
locomotives are now giving efficient service on the Govern- 
ment Railways. One of these, a 15-ton 0-6-0 locomotive, 
is illustrated on this page; it has a three-speed gearbox 
giving track speeds of 6-3, 9-6 and 15 m.p.h., and under 
favourable conditions can haul a 500-ton trailing load on 
the lowest gear step and 2C0 tons on the top gear. 


Australian Diesels.—The South Australian Railways 
are now operating five railcars with 204-b.h.p, Gardner 
8L3 engines, four with 102-b.h.p. 6LW engines, and one 
with an 85-b.h.p. 5LW engine. The Victorian Railways 
have one railcar with a 6LW Gardner engine and four 
with 68-b.h.p. 4LW engines. 


D.E.U.A. Programme.—tThe committee of the Diesel 
Engine Users Association has decided that every eftort 
should be made to carry on the work of the Association as 
usual, in spite of war conditions. Until further notice the 
meetings will take place in accordance with the programme 
already published, except that the time of the meetings, 
at Caxton Hall, Caxton Street, Westminster, S.W.1, on 
the advertised dates, will be at 2.30 p.m., instead of 5 p.m. 
The first meeting is on Thursday, October 12, when a 
Symposium on Running Gear for Diesel Engines will be 
submitted for discussion. 
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Railears for Ceylon 


N° better tribute can be given to the efficient operation 
of any motive power than a repeat order, and the 

contract placed with the English Electric Co. Ltd. 
by the Crown Agents for the Colonies for: eight diesel- 
electric railcars for the Ceylon Government Railways may 
be taken as indicative of the good service given by the 
existing four-car trains of the same make—additional proof 
to that given by Mr. H. W. Freer, the Mechanical Engi- 
neer of the railway, in his recent paper, abstracted in our 
issue of September 1 last. The new cars are to be double- 
bogie units fitted with multiple-unit control, but normally 
will operate solo. Each car is to be powered by an 
English Electric six-cylinder engine set to give 200 b.h.p. 
at 1,500 r.p.m., and this, together with the attached main 
generator, the control equipment and the traction motors 
are to be the same as those fitted in each end of the 
existing four-car diesel trains. Third class accommodation 
only is being provided, but the 80 seats will be of a com- 
fortable type, and the passenger saloons are to be well 
ventilated. The body framing is to be of steel, com- 
pletely welded up on the principles evolved at the Dick 
Kerr works, and the bogies also will have welded steel 
frames. Fully loaded, the cars will weigh about 40 tons, 
and thus will have a greater b.h.p. per ton than have the 
four-car sets. This increase is deliberate, as it is intended 
to increase the speed and intensity of the services. 
Nominally, the top speed over the 5 ft. 6 in. gauge tracks 
is to be 50 to 55 m.p.h. 


Railear Success in New Zealand 


N his report for the year ending March 31 last, Mr. 


D. G. Sullivan, Minister of Railways in the New 


Zealand Government, said that the successful opera- 
tion of railcars of types evolved by New Zealand engineers 
and built [partly] by New Zealand craftsmen had been 
one of the most notable developments in the modern ser- 
vice offered by the department. It was helping to turn 
the tide of traffic back to the rail. So marked, indeed, 
had been its progress that the full effect of railcar evolu- 
tion would be difficult to predict; but he could safely 
say, from experience with them up to the present, that in 
their ultimate development, whether singly or as multiple- 
unit trains, they would prove invaluable as an aid to the 
development of the more backward portions of the country 
in providing transport of a frequency, comfort, speed, 
and convenience not conceivable by any other practicable 
means in the undeveloped territories they would serve. 

For the year just ended the nine cars already in use 
(seven on the Wairarapa route, North Island, and two on 
the Midland route, South Island) ran nearly 400,000 miles 
and recorded a passenger-mileage of over 8,000,000. 
Already the new, larger, and heavier type [the 260 b.h.p. 
double-bogie Leyland-engined cars described in the issue 
of this Supplement for September 2, 1938], had been run- 
ning successfully for several months on the Wellington— 
New Plymouth route, and provided a very attractive ser- 


vice supplementary to that of the mail trains. A complete 
service of these standard railcars had also been provided 
to work a full passenger service on the new Napier— 
Wairoa line, which was opened on July 1. Even in the 
first weeks of operation the popularity of this new form 
of transport in the newly-opened territory had been 
strongly demonstrated and was more thin likely te con- 
tinue. A total of 16 double-bogie cars (some of which were 
being imported) would be running in various parts of the 
Dominion during the present year. The response and 
reactions to the operation of those already in traffic had 
been entirely satisfactory and were a tangible guide to the 
programme for construction and distribution of units of 
this new arm of the railway service in its work of provid- 
ing suitable transport to aid in further national develop- 
ment, and in improving still more the amenities of 
Dominion travel. 


Electric Supply for Auxiliaries 


‘UPPLY of current to the auxiliary services and for 
charging the starting and lighting batteries in diesel- 
electric railcars and locomotives is provided in a 

variety of ways—sometimes by current direct from an 
overhung auxiliary generator on the main shaft, and in 
some large locomotives by the installation of a separate 
small oil engine and generator. In certain examples where 
current is furnished primarily from the auxiliary gene- 
rator, a converter set is included to supply all those 
services where constant voltage is a necessity. For 
instance, in the Dutch triple-car 820 b.h.p. trains there is 
a Brown Boveri 15 kW motor-generator converting set in 
differential connection. The motor and generator are con- 
nected in series in a special manner and are connected up 
to the voltage of the overhung auxiliary generator, which 
varies between 110 and 165 volts. On the secondary side 
of the set, running at almost constant speed, a constant 
tension of 100 volts is available for the lighting circuit. 
In addition to this, a.c. at about 70 volts is tapped from 
the generator and stepped down in a transformer to a 
lower voltage for use in the searchlights at each end of 
the train. Certain single-unit cars with one 410 b.h.p. 
main engine-generator equipment have a quick-acting 
regulator to keep the tension of the auxiliary generator 
supply constant at 110 volts, and battery charging is 
carried out by a converter set in booster connection. 
Another method, using a converter set, is to connect the 
motor of that set to the terminals of the auxiliary gene- 
rator, and use the converter to supply the lighting current 
in conjunction with a 24-volt battery. Again, there are a 
few diesel-electric railcars which have no auxiliary 
generator, and the converter set is connected to the vari- 
able voltage of the main generator, which may fluctuate 
between 150 and 600 volts. The generator of the voltege- 
converter set delivers current at a tension of 26-30 volts 
to charge the starting battery and to supply the control 
and lighting circuits. A quick-acting voltage regulator 
regulates the generator voltage by influencing the 
generator field. 
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INCREASED SCHEDULE SPEEDS BY THE 


Diesel Railway Traction 


USE OF RAILCARS 


Further discussions on the subject of improvement of services by 


railcars at a meeting of the 


Permanent Commission of the 


International Railway Congress Association, held in Brussels last July 


URING the meeting it was suggested that in certain 
countries the use of single or double railcars had 
often given rise to difficulties as regards meeting 

peak traffic, but the experience of railways such as those 
of the Netherlands, on which three-car sets are coupled 
together up to a maximum of 12 vehicles, seems to indicaie 
that the difficulties can be nullified except in special cases. 
On the German State Railway four-wheel railcars are. used 
up to a maximum train capacity (railcar plus trailer) of 
100 seats. In the case of double-bogie railcars the maxi- 
mum capacity is about 500 seats, such a train comprising 
two railcars and four trailers. As far as the schnellineb- 
wagen are. concerned, the present practice limits the coup- 
ling to two triple sets. In times of traffic requiring more 
accommodation, steam trains are used, but each time 
a careful investigation of the case is made. The German 
reporter emphasised the success which had attended the 
efforts to couple up railcars with different types of trans- 
mission, the whole set being driven by one man. While 
the Netherlands Railways found that they could deal with 
peak traffic by coupling up three or four triple-car sets, 
it meant that no reserve vehicles were on hand on those 
days, and when peak periods were known in advance 
arrangements were made to have the minimum possible 
number of sets under repair. 


Importance of Multiple-Unit Working 


The chairman of the session, M. Le Bésnerais, General 
Manager of the French National Railways, said that 
although no general solution appeared to have been found 
for dealing with peak traffic by railcars, his view was that 
it was advantageous to buy railcars suitable for coupling 
in multiple-unit, so that they could be used for services 
over a great many sections and be grouped on certain 
lines at definite peak periods. The use of railcars in each 
particular case had certain economic limits which were 
mostly dictated by the magnitude of the traffic peaks. 
M. Demaret, of the Belgian National Railways, said that 
on his system the railcars and twin- and triple-car trains 
had no multiple-unit equipment fitted and steam traction 
was always used for regular traffic peaks. Although all 
modern railcars in Italy are arranged for coupling in 
multiple-unit, Sr. *Cuttica, of the Italian State Railways, 
said that most traffic peaks of great magnitude were not 
dealt with by railcars. In Italy the railcar services as a 
rule radiated from given centres, and as steam locomotives 
for goods traffic were still in service at these centres they 
were used to haul the augmented passenger trains at times 
of peak, the trains being made up of ordinary passenger 
stock. Apparently no great trouble had been experienced 
in working light passenger trains at fairly high speeds with 
small wheeled locomotives. 


Agreement on Financial Economy 


The Permanent Commission agreed with the reporter’s 
conclusions: (a) that the operating cost per mile of a 
four-wheel railcar is about 30 per cent. of that of a three- 
coach or four-coach steam train on secondary lines; (b) 
that the operating cost per mile of a bogie railcar of light 
design and working without a trailer is about 60 per cent. 
of that of a steam train on secondary lines; (c) that the 
operating cost per mile of a bogie car hauling a trailer is 


about 75 per cent. of that of a steam train on secondary 
lines; and (d) that the operating cost per mile of a high- 
speed railcar or railcar train is 50 to 100 per cent. of that 
ot a four-coach express steam train. 

As regards conclusion (a) it was pointed out that 
although a four-wheel railcar had not the seating capacity 
of a three- or four-coach steam train, it was by no means 
uncommon for such a steam train to have very few of its 
seats occupied. As regards conclusion (c) the reporter 
emphasised that his relative costs were based on a railcar 
with trailer giving 150.seats and a steam train with 200 
seats, but one of the members pointed out that bogie cars 
with a trailer frequently have a capacity of up to 240 
seats. Emphasis was also laid on the fact that the operat- 
ing costs per mile of high-speed cars varied very greatly 
from one administration to another, according to the type 
of stock and the operating conditions. On a mileage basis, 
it was usually less than that of a four-car steam train, but 
was not always less if a seat basis was taken. 


Amortisation 


Although many railcars are now amortised on the basis 
of about 10 years for the motive power equipment and 
20 to 33 years for the carriage portion, it seemed to be 
the feeling of the Permanent Commission that the charges 
ought to be spread over a period of at least 20 years, and 
with an effective annual mileage of 87,000. Although the 
principle of buying a railcar as cheaply as possible had 
often been advocated, it seemed to be much better to 
have a railcar with a longer life, although costing more. 
On the other hand, the expected life should not be so long 
that the car would become obsolete. Certain railways 
had the intention of building railcars which would not 
last for longer than 25 years, on account of the rapid 
progress being made in design and construction. Experi- 
ence on the Hungarian State Railways had shown that 
the life of the engine did not much exceed ten years, 
whereas the coach portion might last 35 years. On the 
Reichsbahn, the figure of 30 years for the life of ordinary 
passenger rolling stock had been reduced to 25 years for 
the coach portion of the railcars, in order to take into 
account the greater wear and tear. At the moment, a 
period of ten years had been taken for the life of the 
power plant, but this was not considered as final. 

The life of the engine seemed to depend a good deal 
on the system of repair and renewal. It is conceivable 
that if present methods of steam locomotive maintenance 
and repair were followed, the life of the engine could be 
40 to 50 years. A view akin to this seemed to be pre- 
valent in Italy, where the State Railways insisted upon 
heavy repairs being carried out so thoroughly that the 
life of the engine would appreciably exceed 10 years. 
Certain engines in that country had run 155,000 miles 
between heavy repairs. In France, up to the present time 
the engine heavy overhauls had been given every 75,000 
miles, and progress had been made towards raising this 
figure to about 112,000 and in some cases to 140,000 miles. 
The Reichsbahn was aiming at a mileage of 125,000 
between heavy repairs to the engines, but this had not 
yet been achieved with the high-power type. 

As regards maintenance costs on the mileage basis, 
experience on the Reichsbahn indicated that when the 
average speed of the trains was increased, the rolling stock 
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maintenance cost decreased, whereas so far as locomotive 
costs were concerned they increased with the speed. 
On the other hand, railways in other countries had had 
exactly the opposite experience, and seemed to hold the 
opinion that these costs were more or less constant, on the 
condition that the train load was reduced with increasing 
speed. The maintenance cost of the carriage portion of 
railcars in general was higher than that of ordinary rolling 
stock, partly because of engine and transmission vibration 
and stresses, and often because of the higher speed at 
which the railcars ran. 


Garaging 


The great length of three-car to five-car diesel trains 
did not appear to have given rise to any garaging difficul- 
ties. For example, on the Netherlands Railways the 
present three-car sets were kept in the open, the air filter- 
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managements using multiple-unit railcars, especially triple 
or quadruple railcars with second or third class compart- 
ments (Holland, Denmark) or second class only (Germany, 
for express sets) find no difficulty in dealing with peak 
traffic, by coupling their multi-car sets together to form 
sets of eight vehicles (Denmark), nine vehicles (Ger- 
many), or even 12 vehicles (Holland), so that the capacity 
corresponds exactly to the traffic offering. 

Generally speaking, the cost per seat available in a rail- 
car is higher than that of the corresponding seat in a 
steam train. In Holland, however, it has been found that 
the cost per seat available in the triples, second and third 
class, is only about 90 per cent. of that per seat in the 
steam trains; three other administrations have reported 
similar findings in the case of other kinds of equipment. 

The cost per railcar-mile per seat offered is high, on 
the one hand because of the maintenance costs, and on 





One of the Ganz cars which operate short-distance interurban services on the North Western Railway of India 


ing and heating equipment, as well as the water cooling 
arrangements, being so designed that they could stand up 
to low temperature. Similar garaging procedure is to be 
followed with the five-car sets now under construction. 
The German State Railway began by garaging the schnell- 
triebwagen under cover, but as the number increased this 
practice was given up, and after the sets had been 
inspected and cleaned they were garaged in the open both 
summer and winter; but to meet the rigorous winter 
climate in certain parts it had been necessary to take 
additional precautions; for example, the installation of 
heating equipment which could work for four hours with- 
out attention. If the sets were to be garaged in the open 
for a longer period the heating equipment had to be 
checked over every four hours. 


Further Conclusions 


The following are some of the more important conclu- 
sions come to by the Permanent Commission, in addition 
to the four already mentioned :— 

Experience has shown that there exists a limit beyond 
which railcars are no longer suitable economically for 
periods of peak traffic. This limit is higher when the 
railcar units can be coupled together. In practice, for 
periods of exceptionally heavy traffic, it is necessary to 
utilise steam trains at least in some services. The use of 
steam traction in cases of this kind does not unduly 
increase costs if goods locomotives suitable for working 
passenger services can be used during the peaks. The 


the other hand because of the amortisation charges. Main- 
tenance costs are considerably reduced when the railway 
owns a relatively large stock of railcars, strictly stan- 
dardised from the mechanical point of view. The amor- 
tisation charges can be reduced when the railcars are so 
built as to have a long life and give a very high annual 
mileage. Experience would seem to show that apart from 
the engine portion of the car, the amortisation of modern 
railcars of robust type ought to be calculated on a period 
of at least 20 years, and an effective annual mileage of 
87,000, corresponding to a daily mileage of 250 per 
railcar, of the whole stock. 





KOELA PRODUCER-GAS PLANT.—Manufacture of this 
plant, which uses anthracite or low-temperature coke, has 
been taken over along with the patents by the Brush 
Electrical Engineering Co. Ltd., of Loughborough; in 
future the plant will be known as the Brush-Koela. 
Arrangements for the sale and distribution are now being 
made by Brush. 


DIESEL-STEAM LOCOMOTIVE.—What appears to-be a 
resuscitation of the Kitson-Still locomotive is said to have 
been completed by the Voroshilovgrad works in the 
U.S.S.R. Intended for passenger service, this machine is 
said to have a maximum capacity of 3,500 h.p. and a top 
track speed of 75 m.p.h., but the longest run without 
refuelling is only 435 miles. 
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TWO-STROKE OIL ENGINES 


Some notes on the design and performance 
of the models available for railway work 


URPRISE is often felt at the small application of two- 
stroke engines to traction duties, particularly in view 
of the requirements of high power per unit of weight. 

Despite twice the number of impulses at any given speed, 
the two-stroke of equal cylinder dimensions and speed 
does not give anything like twice the power of a four- 
stroke. The incomplete scavenging which is possible in 
the short time available prevents the attainment of equal 
m.e.p.’s and moreover prevents the general run of two- 
strokes turning at the rotational speeds considered quite 
normal for railcar four-strokes. Since the abolition of the 
piston valve controlling the exhaust, and its replacement 
by a single poppet valve in the head, the speed of the 
Burmeister & Wain type of railway two-stroke has in- 
creased to 1,250 r.p.m. as a maximum, but the Winton 
engine, most used of all, is still limited to 750 r.p.m. 
The Junkers opposed-piston type of two-stroke, on the 
other hand, has been operated for years at 1,500 r.p.m., 
and the newest models have a power-weight ratio even 
better than pressure-charged four-strokes. 

The new Fairbanks-Morse opposed-piston engine just 
introduced into railway service in the States, has lower 
rotational and piston speeds than any of the makes men- 
tioned above, but has a surprisingly high m.e.p., akin to 
what is found in the Junkers opposed-piston aircraft 
engines. 

Inverted V Engine 

A railway forerunner of the opposed-piston type was 
the Knudsen inverted-vee 12-cylinder two-stroke engine 
installed by Baldwin in a heavy shunting locomotive in 
1925. Ostensibly of 1,000 b.h.p., this engine never 
developed more than about 750 b.h.p. at 500 r.p.m. even 
after much experiment, and not a little of its operation 
was characterised by an exhaust the colour of coal, which 
began at generator outputs of 320 h.p. and engine powers 
of about 525 b.h.p. Indicated outputs up to a little over 
1,100 h.p. were recorded, but the main generator output at 
this power did not exceed 650 h.p. The compression ratio 
of this engine was less than 12 to 1. The fuel consumption 
was very high, being equivalent to 0-7 lb. per b.h.p. hr. 
at 700 b.h.p. and 0-455 lb. at 500 b.h.p. There were no 
poppet valves in this engine, the scavenging air and 
exhaust gases coming in and going out through circum- 
ferential ports in the cylinder barrel, which were controlled 
by the piston; the inlet ports were cut in one cylinder 
bank and the exhaust ports in the other, and the exhaust 
cranks had an advance of 9 deg. 


Two-Stroke Characteristics 

All the ordinary railway two-strokes—which in types 
are limited to the Winton and Burmeister & Wain—have 
uniflow scavenging, with inlet ports round the liner and 
an exhaust valve in the cylinder head, and are thus in 
contrast to the great majority of two-strokes for industrial 
and marine purposes. It is this attribute of the opposed- 
piston engine which has enabled the speed and output of the 
normal two-stroke to be increased during recent years. 
As in two-stroke engines the inertia forces are cushioned 
by the compression, high piston speeds can be used in 
conjunction with moderate rotational speeds and with 
cast iron pistons; for example the eight-cylinder 360 b.h.p. 
Harlandic engine running at 1,200 r.p.m. has a piston 
speed of 1,735 ft. per min. Nevertheless, high piston 


speed is not necessarily a good criterion of two-stroke 
performance, for a lengthening of the stroke may not 
produce an increased proportion of the stroke for com- 
pression and expansion, and it is easier to obtain a good 
performance at a high piston speed if the stroke: bore 
ratio is high than if it is low, and in the Harland & Wolff 
engines it is very high, up to a maximum of 1-66: 1 in the 
500 b.h.p. locomotive type of engine running at a maxi- 
mum of 800 r.p.m. On the other hand, the Winton engine 
has a low stroke-to-bore ratio, viz., 1-25 to 1, and in the 
latest 12-cylinder 1,000 b.h.p. engine only 1:18 to 1. The 
piston speed is low, 1,250 ft. per min., but nevertheless 
aluminium alloy pistons are used. Some trouble was ex- 
perienced with the original alloy, and on the Burlington 
Zephyr trains the heat-treatment of the alloy and the 
design of the piston were changed somewhat, in order to 
get over the excessive heat which resulted in over-ex- 
pansion and seizing and scoring of the piston and liner. 


Piston and Valve Problems 


Heating of the piston crown and the underside of the 
cylinder head is the weakest point in the practical opera- 
tion of the two-stroke, because combustion occurs once 
every revolution. The effects are particularly severe in 
the opposed-piston type, for which steel plates have had 
to be fixed over the crown of the aluminium alloy pistons. 
Similarly, the exhaust valve head in the railway types is 
subjected to combustion heat once every revolution, and, 
as it is on its seat about three-quarters of the whole time, 
compared with, say, two-thirds in a four-stroke, ‘its ability 
to withstand heat is a problem, whereas in the four-stroke 
the exhaust valve is no trouble at all, and indeed in certain 
designs of recent years has even been reduced in size to 
make room for a bigger inlet valve. 

Apparently the Fairbanks-Morse 940 b.h.p. opposed 
piston engine has cast iron pistons without any steel 
crown plates, despite the high m.e.p. and temperatures, 
but it is understood to have a slight degree of supercharge, 
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and possibly the Roots scavenging blower delivers a good 
deal of excess air which cools the piston heads, and, 
further, the undersides of the crowns are oil-cooled. The 
pistons, owing to the control of the circumferential ports, 
are much longer than are found in four-stroke engines. 
The Harlandic engine, for example, has a length to bore 
ratio of 2:4 to 1, but in the Winton design the ratio is 
only 1-4 to 1; in the opposed-piston Junkers engine it is 
1-36 to 1. 

Mechanical considerations also may be a limiting factor, 
or at least a problematic one, in the operation of two- 
strokes, as the cylinder pressure is always positive, that 
is, it acts uniformly in a downward direction; the pressure 
on the bearings has similar characteristics, and thus lubri- 
cation needs specialised attention. If either air or exhaust 
poppet valves on the heads are used, the inertia stresses 
in the rocker and valve gear are slightly increased, as the 








Cross-section through Harlandic uniflow-scavenge engine 
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Cross-section through C.L.M. Junkers 550 b.h.p. opposed- 
piston engine which runs at 1,500 r.p.m. 


valves must be opened and closed at a somewhat higher 
velocity than in the four-stroke, and there are twice as 
many movements per cycle. 


C.L,M. Engine Tests 


The design and construction of the 250 b.h.p. and 500 
b.h.p. C.I.M.-Junkers opposed-piston engines, as applied to 
French railcars, were described in the issue of this Supple- 
ment for October 1, 1937. Subjected to the standard 
72-hr. test of the French National Railways, the 4DV120 
model showed little difference in its characteristics at 
275 b.h.p. compared with its more normal limit of 250 b.h.p. 
at 1,500 r.p.m. The cooling water temperature remained 
unchanged ; the specific fuel consumption rose by less than 
one per cent. and the scavenging pressure by 13 per cent. ; 
but the exhaust temperature rose by 13-14 per cent. 

Using fuel of 10,550 cal. heat content and a specific 
gravity of 0-832 at 19° C., the engine ran non-stop for 
72 hr. at an output of 250 b.h.p. at 1,500 r.p.m. The fuel 
consumption averaged 172-9 gr. (0-381 lb.) per b.h.p. hr. 
and the lubricating oil consumption 4-18 gr. per b.h.p. hr. 
An average oil temperature of 75° C. was maintained, and 
the cooling water means were 56}° C. inlet and 654° C. 
outlet. The exhaust was practically colourless, and the 
temperature at the right-hand duct averaged 310° C. and 
at the left-hand duct 315° C. The scavenging pressure was 
371 gr. and the exhaust pressure 100-6 gr. 

After the continuous test the engine was run for an 
hour at 1,500 r.p.m. but producing 275 b.h.p. Under 
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Cross-section of Winton two-stroke 

engine producing 75b.h.p. per 8 in. 

by 10 in. cylinder at a speed of 750 

r.p.m. ona dry weight of 18 to 20 
lb. per b.h.p. 


O 


these conditions the fuel consumption was 174 gr. (0-384 Ib.) 
per b.h.p. hr., the water temperatures 56° C. and 65° C., 
the lubricating oil temperature 75° C., and the average 
exhaust temperature 350-355° C. Subsequently a 15-min. 
test was given with the engine developing 275 b.h.p. at 
1,650 r.p.m. and another during which the engine ran 
under light load for 30 min. at 600 r.p.m., or 40 per cent. 
of normal speed. After all of these tests the pistons were 
only slightly soiled with a soft deposit, which was cleaned 
off readily by petrol. Under test at 1,100 r.p.m. and 
developing 210 b.h.p., the specific fuel consumption was 
only 160 gr. (0-353 Ib.) per b.h.p. hr. 


The Winton Engine 


A study of the Winton engine, which has a standard 
output of 75 b.h.p. per 8 in. by 10 in. cylinder at 750 
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Scavenging air is provided by a 

single three-lobe helical Roots blower 

driven at a speed of 1,500 r.p.m. 

by a chain from the forward end of 
the crankshaft 


r.p.m., shows some interesting and curious results. The 
low stroke-to-bore ratio and the low piston speed have 
been noted already; the m.e.p. is high for a two-stroke, 
viz., 79 lb. per sq. in. The compression ratio is 16 to 1, 
giving a space of only 0-05 in. clearance between piston 
and head, the compression pressure is given as approxi- 
mately 600 lb. per sq. in., and the temperature at full 
compression, 1,000° to 1,100° F. 

Oil cooling of the pistons is favoured, and a sheet-metal 
baffle is fitted inside the piston to form an oil chamber. 
A nozzle fastened to the bottom of the cylinder liner directs 
a pressure stream of oil to this chamber through a passage 
in one of the gudgeon pin bosses, and drains through a 
similar passage in the other boss. The amount of oil in 
circulation rises to as much as 77 gal. a minute, and the 
make up is almost one gallon per 1,000 h.p. hr. Each 
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piston has four compression rings and two oil-scraper 
rings, all except one carried above the piston. 

The maximum cylinder pressure can be restricted to 
850 Ib. per sq. in., but in various installations it reaches 
1,200 lb. per sq. in. Measured exhaust temperatures at 
full load have been 450° to 475° F., which is an ex- 
tremely low value even for a two-stroke, but a more 
normal figure is 525° to 550° F.; obviously the excess 
air has been sufficient to mix with the exhaust gases and 
to have an appreciable cooling effect. The valve event 
diagram shows that all the Winton railway engines have 
the unusual feature of closing the four poppet exhaust 
valves at the same point as the scavenging ports. But 
the provision of four 2-77 in. silichrome steel exhaust 
valves with a lift of 0-56 in. in the head seems to have led 
to reasonable scavenging, judging from the comparatively 
high m.e.p. with a scavenging pressure of 2? to 3 lb. per 
sq. in and a delivery equal to 1-33 times the cylinder 
volume assuming 100 per cent. volumetric efficiency of 
the spiral-lobed Roots blower. The scavenging air is 
delivered through 24 ports 1-45 in. deep, encircling the 
cylinder. A full load fuel consumption of 0-37 Ib. per 
b.h.p. hr. with fuel of 18,500 B.T.U.’s calorific value has 
been obtained on the bench, but the road service con- 
sumption using a fuel equivalent to No. 2 boiler oil is 
about 0-4 per b.h.p. hr. Compared with certain makes 
of four-stroke engine, the Winton has shown smooth com- 
bustion characteristics using a wide variety of fuels, but 
tests with 83 fuels showed a progressive increase in con- 
sumption with decreasing ignition quality from 80 to 20 
cetane value, and using fuels below 45-50 cetane brought 
a definite increase in maintenance work. It is probable 
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Left: The five-cylinder Fairbanks-Morse 

opposed piston engine which develops a 

maximum of 940 b.h.p. at 720 r.p.m. on a 
weight of about 20 lb. per b.h.p. 


Below: Four-cylinder Petter two-stroke 

engine with harmonic induction following 

the Kadenacy patents. The engine is shown 

coupled to an electric generator, with which 
it has a common underbed 





that the maximum combustion pressures of circa 1,200 
lb. were obtained with using a fuel of low cetane number. 

The Petter engine, as proposed for railway transport, is 
modified from the industrial model and speeded up from 
500 to 675 r.p.m. Oil-cooled pistons are used. A descrip- 
tion will be found in the issue of this Supplement for 
September 2, 1938. 


° 
CHARACTERISTICS OF RAILwAy Two-StroKe ENGINES 





Fairbanks-Morse 





: 
= | Harlandic | Petter Winton | C.L.M. Opposed Piston | “Opposed Piston 

} } ! eae. 
Model oe we on oe oa —_— _ _ 12-201A 12-201B 16-201A 6D.V.85 | 4D.V.120 | 8D.V.120 _— 38D8 
No. of cyls... oe se a aa 8 8 6 12 12 16 6 4 8 6 5 
B.H.P. (max.) ee re ue se 360 500 525 900 1,000 1,200 165 275 550 300 940 
R.P.M. es an ae na 1,200 800 675 750 750 750 2,100 1,500 1,500 1,200 720 
Cyl. bore and stroke, in. .. -| 5*3x8-7 | 7-1 11-8) 8-5x13 8x10 8-5x10 8x10 3°35 x 4°73 x 4-73 x 5x (6x2) | 8x (10 x 2) 

(4°14x2) | (5-9x2) | (5-9x2) 

Piston speed, ft. per min. on as 1,735 1,575 1,465 1,250 1,250 1,250 1,450 1,485 1,485 1,200 1,200 
M.E.P., Ib. per sq. in. bcs ae a 70 66 70 79 79 79 99 88 88 70 102 
Piston swept volume, litres we “8 25-1 61 73 100 112 133-3 7-16 13-5 27 23-1 83-3 
Output per litre, b.h.p.  .. os aie 14-4 8-2 9-2 9-0 9-0 9-0 23-0 18-4 18-4 13-0 11-2 
Dry weight, Ib. per b.h.p... ee ae 15 - 28 18} 18 18} 9 103 9} 204 
Compression ratio .. - ae er 15 16 16 16 16 15-9 15-9 
Stroke to bore ratio is oe a 1-2 1-66 1-53 1-25 1-18 1-25 1-24 1-25 1-25 1-2 1-25 
Piston diameter to length ratio .. - 2-45 2-45 2-0 1-4 1-4 1-4 1-55 1-55 1-55 
Full load fuel cons., gr. per b.h.p. hr. .. 180 170 170 170 175 175 180 
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RAILCARS FOR JAMAICA 


Double-bogie design for solo operation of regular and tourist traffic 





Double-engined railcar for passenger traffic operation in the West Indies 


sae desire to improve the existing passenger services 
and at the same time to reduce the operating 
expenses on the Jamaica Government Railway has 
led to the decision to adopt railcars, and as a preliminary 
measure three diesel railcars are being put into traffic. 
These cars have been built by D. Wickham & Co. Ltd. 
to the specification and under the supervision of the 
Crown Agents for the Colonies, and are to operate on the 
branch lines between Spanish Town and Ewarton and 
between May Pen and Frankfield, 17} and 23 miles respec- 
tively, including numerous gradients up to 1 in 33. The 
cars are also intended to serve the normal heavy tourist 
traffic between the months of December and March, when 
steamers are calling at Kingston for a day or two and 
excursion tours are run from Kingston to Montego Bay. 
This 1123-mile line has many gradients, notably between 
Clarendon Park and Balaclava, where seven consecutive 
miles of 1 in 33 are encountered. The cars are to make a 
return trip during daylight. 


Mechanical Portion 


In order to keep the weight as low as possible, in view 
of the numerous gradients, the body has been built as an 
all-welded tubular girder, most of the side pillars as well 
as floor and roof members being 2%-in. square tubes 
10 s.w.g. thick. This type of construction is extremely 
stiff against the bending and torsional stresses encoun- 
tered, and considerably simplifies construction due to the 
easier and more dependable welding. 

The car body has three main divisions, viz. a first 
class compartment at the front end accommodating eight 
passengers, a second class compartment accommodating 
47 passengers, three of whom are seated on tip-up seats, 
and a luggage compartment at the rear of the car. The 
floor height in the second class saloon is 3 ft. 3 in. above 
rail level, as against 3 ft. 9 in. in the first class and 
luggage compartments. Entrance is by a 2 ft. 6 in. out- 


side sliding door leading to the vestibule separating the 
first and second class compartments and providing access 
to the lavatory; the luggage compartment and the rear 
driving position, where a guard’s seat is also provided, is 
reached through a 2 ft. 8 in. double folding door. Com- 
munication between all compartments is by 1 ft. 7 in. 
doors. 

The interior decoration of the car is light brown with 
white ceiling throughout, the seats in the first class com- 
partment being upholstered with light blue leather, and 
those in the second class saloon with green Rexine. For 
the needs of tourist traffic the second class seats can be 
replaced by 20 individual armchairs and three tables, a 
set of which has been supplied with each car. Chromium- 
plated parcel racks are provided along the walls, and 
ventilation is by half-drop windows and Monarch venti- 
lators on the roof. Lighting is by 12-volt lamps, three of 
which are provided in the first, eight in the second class 
and two in the luggage compartment. Water for the 
lavatory is supplied from a 30-gal. tank carried on the 
roof. 


Bogie Design 

Bogie frames of welded }-in. plates with ¥-in. braces 
top and bottom are used. In order to reduce the weight 
of the bogies, and to improve the riding by reducing 
hunting, standard hornblocks—which are subject to rapid 
wear on the dusty sections of the line—have given place 
to radius bars positively securing the axlebox to the frame 
via Silentbloc joints. The axleboxes carry self-aligning 
S.K.F. roller bearings, and are provided with underslung 
semi-elliptic springs with a deflection of 0-96 in. per ton. 
The springs carry the bogie frame through rubbing pads, 
the spring ends being guided by 4-in. clips. The bolster 
is carried on the bogie frame by six helical springs, three 
on a pedestal inside each bogie side plate. These coils 
have an individual deflection of 2:02 in. per ton and 
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ensure adequate springing in the vertical as well as in the 
horizontal direction when entering sharp, unsuperelevated 
curves at speed. Houdaille hydraulic shock absorbers are 
provided across the bolster springs to damp out movement. 
Both the side support plates on the body, as well as the 
vertical bolster guide plates are of Mintex-ZSL, the adop- 
tion of which eliminates the necessity of lubrication. 


Power Equipment 
Power is provided by two Perkins P6 six-cylinder 
engines set to give a maximum of 65 b.h.p. at 1,750 





r.p.m. The cylinder bore and stroke are 3} in. and 5 in. 
respectively, and the firing order is 1-5-3-6-2-4. The cylin- 
der block and crankcase are cast in one piece of a 
chromium cast-iron alloy, and the water jackets are car- 
ried down the full length of the cylinder bore to ensure 
maximum cooling for the lubricating oil. Lubrication is 
ensured by an oil pump driven through spiral gears from 
the fuel pump driving shaft. Special arrangements are 
incorporated in the engine whereby filtered air is con- 
tinuously drawn through the crankcase under all operat- 
ing conditions, carrying away any blow-by or water 


» Ma tas AMR 


Interior of second class compartment ; a handrail for standing passengers is suspended from the roof 
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vapour, which, if not removed, leads to sludging of the 
oil and wear of the working parts. 

The cylinder head, which incorporates the inlet mani- 
fold, is a one-piece chromium-iron casting. The combus- 
tion system is on Perkin’s Aeroflow air-cell system. By 
suitably proportioning the air cell, venturi and injection 
characteristics, smooth combustion with a minimum of 
ignition delay can be obtained, and the engine can be 
arranged to run over a wide speed range with a fixed point 
of commencement of injection. The fuel pump is of 
C.A.V. manufacture and is fitted with a pneumatic 
governor. 

Transmission 

One axle of each bogie is driven via a two-plate dry- 
clutch Mylius preselective air-operated gearbox, cardan 
shaft, and a reversible axle drive which has a reduction 
of 3 to 1 and is of Wickham manufacture. Both engine 
and transmission are mounted on a common subframe, the 
gearbox being bolted directly to the cast steel rear engine 
support. The engine subframe is suspended in the bogie 
through substantial rubber blocks which ensure noise and 
vibration being kept away from the car body, and on 
the other hand the provision of a separate engine sub- 
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frame ensures easy replacement of the power unit over a 
pit, without the need of lifting the car body. The radiator 
is carried at the front, inside the bogie frame, and is 
suspended on rubber pads so that it also can be lowered 
over a pit without lifting the car body. The radiator 
header tanks are carried at the front of the car body, thus 
ensuring ample size and easy filling. A 30-gal. fuel tank 
is provided at the rear of each bogie. 


Westinghouse brakes incorporating emergency features 
and self-lapping drivers’ valves are provided. The clasp 
rigging is applied by 4-in. light-weight pressed steel brake 
cylinders, one for each wheel, but the hand brake operates 
on the driving axles only. Compressed air at a pressure of 
80 lb. per sq. in. for the brakes, gear control, reversing 
and sanding is supplied by two Barr-Hall compressors 
delivering 9 cu. ft. of air per min. at 975 r.p.m. Dead- 
man features are incorporated in the engine throttle control 
handle at the driver’s left. Should the driver take his hand 
off this, both engines are stopped immediately, and an 
emergency brake application is made in two to five seconds 
by an adjustable time-lag device. The engines are also 
automatically stopped should the oil pressure drop or the 
cooling water start to boil. 








MORE DIESEL-ELECTRIC TRAINS 


OR operation on point-to-point services with distances 
F of 88 to 266 miles the Southern Railway of the 
U.S.A. has introduced six two-car diesel-electric 
trains, of which the leading vehicle is given over entirely 
to the power plant, postal compartment, and the bag- 
gage compartment. The second vehicle has 32 seats for 
coloured passengers and 44 seats for white passengers. 
The trains are single-end drive only, and have an overall 
length of about 153 ft. 


Opposed-Piston Engine 


The power car, which is 80 ft. long and has a tare 
weight of 102 long tons, carries a 940 b.h.p. engine of the 
two-stroke opposed-piston type made by Fairbanks-Morse. 
It is the first time this make of engine has been used for 
regular railway service, but a similar unit ran experi- 
mentally a year or two ago. The engine has five 8-in. 
dia. cylinders and the stroke of each piston is 10 in. 
The maximum output of 940 b.h.p. is obtained at a speed 
of 720 r.p.m. In general principle the engine is the same 
as the celebrated Junkers type, the upper pistons con- 
trolling the scavenging air ports and the lower pistons 
controlling the exhaust ports. The two crankshafts are 
mechanically connected through rods and bevel gears with 
flexible couplings inserted in the drive. The engine frame, 
comprising the cylinder block and crankcases, is of welded 
steel plate construction, and this structure supports both 
crankshafts. The upper and lower sumps are of light- 
weight construction and at the bottom the engine frame- 
work, together with the main generator, is mounted on a 
simple welded steel girder frame. The water-cooled remov- 
able exhaust duct forms part of the construction of each 
cylinder; it is of cast iron and ensures that the hot gases 
do not come into contact with any of the main frame 
members. 

The cylinder liners are centrifugal iron castings inter- 
changeable throughout, and are easily removable. The 
pistons are of one-piece cast iron construction, and 
apparently there is no heat-resisting member on the 


crowns, such as has been found necessary in other two-- 


stroke opposed-piston engines operating in modern aircraft 
and railway services. Each main bearing consists of an 


IN AMERICA 


upper and a lower steel shell lined with centrifugally-cast 
whitemetal and can be removed without disturbing the 
crankshafts. Hollow-bored crankshafts are used and are 
of cast-cored construction; they are made from nickel- 
chrome-molybdenum alloy steel and have a main bearing 
diameter equal to the cylinder bore. 

The blower for supplying the scavenging air is of a 
multiple spiral-lobe Roots type, driven from the upper 
crankshaft by means of helical gears. The relative timing 
of the impellers is positively maintained by precision gear- 
ing. Two gear-type lubricating oil pumps are used; one of 
them circulates oil from the sump through a duplex oil 
strainer and oil-cooling radiator back to the sump. The 
other circulates oil through the piston cooling cavities by 
means of drilled passages in the main bearings, crank- 
shafts, connecting rods and pistons. 


Welded and Riveted Frame 


Both cars have a framework made up of Cor-Ten 
steel assembled by welding as far as the underframe is 
concerned, but with the body structure riveted. The Car- 
rier air-conditioning system is fitted, and operated in 
conjunction with the Vapor-Clarkson oil-fired steam- 
heating system. Under the front end of the power car is 
a four-wheel carrying truck, but the rear truck is of the 
six-wheel type and has a Westinghouse electric traction 
motor on the outer axles. The trucks of both power and 
passenger cars have Commonwealth cast steel frames on 
roller bearings. They are air braked by the conventional 
type of Westinghouse apparatus with blocks operating on 
the treads of the wheels. 

These six trains are to be operated in the Alabama and 
Tennessee areas and are scheduled to make an aggregate 
daily mileage of 2,150, equivalent to 358 miles per train 
per day. On these services the new equipment will 
replace a total of at least 16 locomotives, six mail and 
passenger vans, and 10 coaches. The tests made already 
indicate that sufficient power is available for one to three 
additional passenger cars to be hauled, as traffic requires. 
The present schedules do not involve any very high-speed 
running, the end-to-end speeds not exceeding 45 m.p.h., 
and some of them being considerably lower. 
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BOGIE SIDE BEARERS FOR 
RAILCARS 


N general, the effect of the reduced speeds common on 
I narrow-gauge railways is much more pronounced in 
regard to the rolling of the superstructure than are 
the higher speeds found in standard-gauge lines, and care 
must be exercised in the design of the controlling 
mechanism to counter any tendency to overturn. 

In Fig. 2 is shown a type of bogie side-bearer which 
is employed on some diesel railcars running over a 
2 ft. 6 in. gauge system which abounds in curves of 
extremely small radii. The ordinary bearer with a clear- 
ance of } in. to } in. would be worse than useless under 
such conditions, as it permits a definite amount of roll to 
take place before a stop or retardation of any nature comes 
into action, and when this does occur the energy already 
generated may easily be enough to cause derailment. In 
the design illustrated no movement can take place in 
either direction except under the control of the bearer, 
and as this restriction is effected by a light inner spring, a 
heavy outer spring, and by the cushioning of the im- 
prisoned air in the cylinder, the upper structure cannot 
develop a roll that is not safe to the vehicle and easy on 
the track. 

Double Spring Control 

The unit comprises a combination of two springs within 
an inner and an outer case, the latter being bolted to the 
upper framing; the load under normal conditions is sus- 
tained by the inner spring. When a rolling action begins, 
the inner spring on one bearer extends and thus maintains 
contact between all faces, while the inner and outer 
springs on the opposite side become still further com- 
pressed, and are reinforced to some extent, if the move- 
ment is sufficient, by the compression of the contained air. 

In Fig. 1 the graphs of loading are shown for the two 
springs and the slight extra assistance of the air cushion. 
In the normal working conditions shown by Fig. 2, the 
inner spring is sustaining a load of 166 lb., and the outer 
spring 1,060 lb., and these figures rise to 264 lb. and 
2,026 lb. respectively when the stop comes into action, 
plus a further load of approximately 100 Ib. due to the air 
compression in the chamber. When the body rises from 
the bogie on either side, no change occurs in regard to 
the outer spring, but the inner spring can extend to a 
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Fig. 1—Loading graph of vertical double helical 


springs for side control 


Supplement to THE RAILWAY GAZETTE, October 27, 1939 171 


distance of 1:74 in. before the spring is’ entirely free of 
load. Taking into account the arm at which the bearers 
operate, namely, 2 ft. 2 in. from the centre of the vehicle, 
it has been found in practice that before the inner spring 
is freed altogether of its load, the increasing forces of 
the opposite unit are correcting the roll and thus restrict- 
ing the angular movements to well below 4 deg. on either 
side of the centre line. 

In accordance with modern practice, the working parts 
are maintained in a good working state by the applica- 
tion of grease lubrication at suitable points, and as the 
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Fig. 2—Arrangement of double helical springs, 

giving a slight additional air cushioning effect, 

as fitted to 13-ton railcars on the sharply curved 
2 ft. 6 in. gauge Kalka-Simla Railway 


piston and the cylinder within which it works are ground 
to fine working tolerances, the working surfaces are at all 
times kept in a well-greased condition. The pad fitted 
on the lower end of the bearer centre pin is of steel with 
its under surface casehardened to a depth of 0-1 in., and 
the bottom bracket on which this pad slides is made of a 
special grade of cast iron to resist wear. The cavity in 
which the pad operates is maintained half-filled with a 
suitable grade of oil, and the thin sheet-steel cover 
provided ensures that this lubricant will be kept in a 
reasonably clean condition, although it is in a position 
where normally it would pick up a good deal of dust. 
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A Well-Proportioned Narrow- 
Gauge Locomotive 


OR surface operation over 2 ft. 6 in. gauge lines at a 
South African mine, the Hunslet Engine Co. Ltd. 
has recently built a six-wheel diesel-mechanical loco- 

motive weighing just over 8 tons. The route over which 
the locomotive works involves a long grade against the 
load, and it is imperative for efficient working of the 
traffic that a reasonable speed should be maintained 
uphill. A very moderate axle load is allowed by the per- 
manent way conditions, but by skilful designing has been 
kept to a maximum of 2°85 tons within a locomotive 
weight of 81 tons. When operating at full power on the 
bottom gear step the tractive effort is 4,190 lb. and the 
factor of adhesion 4°3. 

Power is provided by a Gardner 6L2 engine giving 
78 b.h.p. at 1,300 r.p.m. in 4} in. by 6 in. cylinders, and 
mounted on the locomotive frame structure. The engine 
is of standard construction, comprising separate cast-iron 
crankcase and two cylinder blocks; the cylinder heads are 
cast separately, in iron. C.A.V. fuel injection equipment 
is fitted. Great care has been taken to protect all the 
wearing parts from dust, and adequate filtering of the 
fuel, lubricating oil and air has been arranged. The air 
filters have been so located that the driver can clean them 
and replace them quickly and easily, without taking the 
side covers from the bonnet. The engine cooling water 
temperature is controlled by, thermostats. 

The speeds of 5-9, 11:5 and 18-7 m.p.h. given by the 
three gear steps of the Hunslet mechanical transmission 
when the engine is running at top speed, were selected to 
suit the particular conditions. The friction plate clutch 
is of large size, is self-cooling, and can stand up to a great 
deal of slipping while shunting, as well as being able to 
transmit a 100 per cent. overload. The Hunslet pre- 
selective gearbox has always been intended particularly 
for locomotive applications where rough usage might be 
expected, and in this installation combines the change- 
speed box with the reversing gears and final-drive jack- 
shaft. The gearbox is split on the various centre lines 
so that any shaft may be lifted straight out with minimum 
disturbance, but when bolted up the whole box can be 
raised or lowered as a unit. From the jackshaft flycranks 
the drive is transferred by rods to the 2 ft. wheels, which 
are spread over a base of 5 ft. 3 in 








American News 


Shunting Locomotive Service.—It is claimed that 
the performance records of 250 Electro-Motive (Winton- 
engined) diesel-electric shunting locomotives in passenger 
terminal and yard service on 42 railroads in the U.S.A., 
show that on a basis of more than 2,000,000 service hours 
they have been reducing steam locomotive costs by 50 
to 75 per cent., and in certain cases they have saved as 
much as $1,000 a month per locomotive. 

Progress Notes.—On September 24 the new nine- 
car diesel-electric-hauled trains were introduced into the 
400 service of the Chicago & North Western Railroad 
between Chicago and the Twin Cities, replacing the pre- 
vious steam trains. The locomotive is a double unit, with 
a 2,000 h.p. power plant in each half. There is a driving 
cab at each end, so that the locomotive can run round its 
train and start in the opposite direction with the least 
delay. The Seaboard Air Line has ordered seven 2,000 
b.h.p. diesel-electric passenger locomotives, in addition 
to the two noted in the issue of this Supplement for Sep- 
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tember 29. These will help in running the Silver Meteor as 
a daily service between New York and Florida. The 
purchase of seven or eight diesel locomotives is being 
considered by the Erie Railroad, and the Louisville & 
Nashville has just taken delivery of two heavy diesel 
shunters. Two Alco diesel shunters have been ordered 
by the Maine Central, and an Atlas diesel locomotive 
by the U.S. Navy Department. The Illinois Central is 
enquiring for 10 diesel-electric switching and freight 
transfer locomotives for the Chicago area. Two 40-ton 
four-wheel diesel-mechanical shunting locomotives built 
by the Plymouth Locomotive Works have been put into yard 
traffic at Chicago and Sharon. They have a 340 b.h.p. 
Cooper-Bessemer oil engine running at 900 r.p.m. and an 
epicyclic gearbox giving four speeds in each direction, and 
having finger-and-thumb remote control of the gear opera- 
tions. On the bottom gear step a tractive effort of 
27,000 lb. is developed at 3 m.p.h. 


American Diesel-Hydraulic Locomotive.—The 63- 
ton 0-6-0 locomotive, powered by a Hamilton six-cylinder 
engine giving 400 b.h.p. at 900 r.p.m., which has been built 
by the Plymouth Locomotive Works, incorporates a 
hydraulic transmission very much akin to the Voith- 
Sinclair torque converter. A two-speed gearbox is in- 
cluded to extend the working range of the transmission, 
and the gear-changing is effected hydraulically. 








Publications Received 


Engine Bearings.—It is not untrue to say that certain 
makes of oil engine have given no bearing trouble, but it is 
just as true that other makes have suffered years on end 
from low-performance main and big-end bearings. Some 
time ago a widespread spate of bearing trouble seemed to 
be saved by the adoption of lead-bronze linings, and this 
was given so much notice that an opinion was generated 
among the uninitiated that if it had not liners of this 
material an engine was scarcely top class. Lead bronze 
in one or other of its multifarious compositions is still 
largely used for railway oil engine bearings, as a lining either 
right round or only for the load-carrying half. A good deal 
of what is known of such bearings and the alloys is con- 
tained in a 46-page book, Lead-Bronze Bearings, issued a 
short time ago by the Copper Development Association, of 
Thames House, London, $.W.1. Copies can be obtained 
by making application on firm’s headed notepaper. 

American Diesels.—It is characteristic of many 
American technical brochures that they are packed with 
fulsome phrases rather than facts, but two which have 
reached us from the General Motors Corporation are happy 
exceptions. The first, dealing with the Winton series 
567 engines, contains an excellent detailed description of 
the 600-1,200 b.h.p. two-stroke engines of the type which 
have shared the fame of the Zephyrs, the Cities trains of 
the U.P.R.R., the Rockets of the C.R.I.P., the Silver 
Meteor, and other well-known American trains. «The 
second brochure—‘‘ The Locomotive of Tomorrow for the 
Trainsof Today’’—insix pages gives a wealth of information 
about the numbers and powers of Winton engines in rail- 
way service in Electro-Motive locomotives, together with 
coloured illustrations of six celebrated diesel trains or 
locomotives. Winton engines are installed in the locomotives 
of 49 users in the U.S.A., and aggregate 132,500 b.h.p. in 
main-line units and 200,000 b.h.p. in shunting locomotives. 
The main-line locomotives cover over 10,000,000 miles a 
year, and some of them have run half a million miles before 
heavy repairs ; one of them has run 975,000 miles before 
general overhaul. Approximately 300 Electro-Motive 
diesel shunters of 600 to 1,000 b.h.p. are now in service. 
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What Chance for Prosperity ? 


AID Colonel! W. A. Bristow, - Vice-President of the 
Institute of Fuel, in a recent address: ‘‘ We shall 
have to wait for the miracle of returning prosperity 

to bring our hopes and desires to fruition. And what 
chance will there be of prosperity unless we plan for it 
and lay the foundations now? Otherwise there will be 
immense taxation, colossal fall in national revenue, im- 
poverished foreign markets, a crushing adverse balance of 
trade, and no spare capital left.’’ A pretty picture, but 
none the less true. It is time we realised that in a world 
of abundance all these things are quite unnecessary. 
While there are goods and services aplenty, there is a 
shortage of purchasing power to enable them to be bought; 
so the goods must be exported, and it is the keener and 
keener fight for ever-dwindling export markets that has 
led once again to military war. All purchasing power 
comes out of credit, and the economic life of each indi- 
vidual in the community is directly controlled by its dis- 
tribution. But as long as we allow the policy and control 
of public credit to remain, inconsistently with our profes- 
sion of democracy, outside our democratic constitution, 
then just so long will we have to endure war, slumps, cut- 
throat competition, rationalisation, grinding taxation, and 
the eventual removal of the basis of credit from the bank 
book entry to the machine gun. As Colonel Bristow put it 
earlier in his address: ‘‘ A powerful deterrent to progress 
is the financial system by which industry is operated.’’ 


American Diesel Progress 


sie rate of progress maintained in the dieselisation 
of American railways during the past two years or 

so shows, if anything, an increase within recent 
months, as witnessed by the following notes. The 
Chicago, Burlington & Quincy Railroad is to pur- 
chase four 2,000 b.h.p. streamlined stainless steel 
diesel locomotives. Six of these units will be 
operated in pairs on the Exposition Flyer and Aristocrat 
trains, and the seventh will be held as spare for these two 
trains and for the Denver Zephyr and Twin Zephyr 
services. The original three-car Zephyr train was recently 
involved in a collision with a freight locomotive. The 
Chicago & North Western Railroad has been authorised 
to purchase two triple-unit 6,000 b.h.p. Electro-Motive 
diesel locomotives for hauling two 14-car streamlined 
trains to run between Chicago and California. The 
Chicago, Rock Island & Pacific Railroad has been autho- 
rised to purchase ten 600 b.h.p. diesel-electric switching 
locomotives at a cost of $625,000 and ten of 300 b.h.p. at 
a cost of $350,000. The Alabama & Florida Railroad is 
introducing light railcars on its local services, some of the 
vehicles being road-railers. Diesel engines of International 
manufacture are being used. The Illinois Central Rail- 
road has ordered seven 600 b.h.p., one 1,000 b.h.p., and 
two 2,000 b.h.p. Electro-Motive diesel switching and 
freight-transfer locomotives, the enquiries for which were 
noted in our issue of October 27. The Minneapolis, North- 


field & Southern Railroad is proposing to purchase three 
diesel-electric locomotives at a cost of $175,000, and the 
Ford Motor Company has ordered three 1,000 b.h.p. 
switching and freight transfer locomotives from the 
General Electric Company; each is to be powered by two 
500 b.h.p. Cooper-Bessemer engines. Together with such 
recent introductions as the new diesel-hauled 400’s on 
the Chicago & North Western and the Denver Rockets on 
the C.R.I.P., and trains being built for the Atlantic Coast 
and Florida East Coast lines, the above orders give a good 
cross-section of diesel traction activities in the U.S.A. The 
service given by the express diesel locomotives in the 
States has been such that Mr. C. T. Ripley, chairman of 
the Railroad Division of the American Society of 
Mechanical Engineers, said recently that a radical change 
in the design of the steam locomotive would be necessary 
to make it capable of fully competing with the diesel in 
high-speed service, even when the diesel was working 
over territory mainly worked by steam locomotives. If a 
complete division was changed to diesel traction there 
would be further major savings in the elimination of fuel- 
ling and watering facilities, and in intermediate section 
points. 


New Zealand Railears 


HE success of railcar operation in New Zealand was 
recently favourably commented on by the General 
Manager of the Government Railways, Mr. G. H. 

Mackley. In the financial year ended March 31, 1939, the 
railcar services on the Christchuch—Greymouth—Hokitika 
and the Wellington—Wairarapa—Palmerston North sec- 
tions earned £3,476, or £413 in excess of the net earnings 
for the preceding year. A total of 393,129 miles was run 
against 362,991 miles during 1937-38, equivalent to an 
increase of 30,138 miles. 

On the Wellington—Wairarapa—Palmerston North 
route the use of railcars last year effected a direct saving of 
31,064 steam train miles to the value of £6,912, which, 
added to the £3,476 net operating revenue, gave an actual 
net return from the two services of £10,288. The thrice- 
weekly railcar service on the Wellington—New Plymouth 
line instituted in April last, has given complete satisfac- 
tion, and the introduction of passenger railcar services on 
the newly-opened Napier-Wairoa railway on July 1 has 
already produced most encouraging results. Interest now 
centres in the ten 275 b.h.p. diesel-electric railcars ordered 
from England, which are expected shortly. Most of these 
will probably be used in the South Island, but opportunity 
is to be taken to compare them in all aspects with the 
locally-manufactured railcars having English-built motive 
power, and which have proved so popular with the public. 
This comparison will be rendered still more interesting 
because of the different types of transmission utilised, and 
if one or more cars of each pattern can be run in regular 
service over the same route valuable data should accrue as 
to the merits of hydraulic and mechanical transmissions. 
For approximately equal powers the new cars will have a 
single oil engine running at about 1,000 r.p.m. against 
two engines running at 1,900 r.p.m. 
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ACCELERATION WITH MECHANICAL TRANSMISSION 


An examination of some of the problems involved 


RAILCAR 


By J. L. KOFFMANN 


rT a few years ago mechanical transmission was 
regarded as suitable only for use with engines up 

to 150 b.h.p. ; its present limit is about three times 
as high, and more care must be devoted to the problem 
of accelerating high-power cars, with a _ transmission 
having only a limited number of gears. 

During a start the passengers are affected not by the 
rate of acceleration dV /dt, but by its first derivative, i.e., 
by the second derivative of speed, the shock S = d?V /d@2. 
During rapid acceleration the accelerating force, together 
with the force of gravity, forms a resultant applied at a 
certain angle upon the passengers. A rate of acceleration 
of 3-3 ft. per sec. per sec. will result in an apparent increase 
in weight of about one per cent., and the corresponding 
angle will be about 6 deg., this being the angle which 
a standing passenger must assume in order to counteract 
the tendency to fall over. The adjustment to such a 
position is effected without noticing it as long as the rate 
of change of acceleration is effected gradually, being 
troublesome only when this value is high; for example, 
rates of change of about 1-5 ft. per sec. per sec. are felt 
as unpleasant. The stress upon passengers due to 
acceleration is expressed by the equation 

6 5 (3 7) 

eo a dt? 
where V, and V, are the speeds at the beginning and end 
of a definite interval. 

From this it is obvious that the comfort of the passengers 
can be enhanced by ensuring a gradual alteration in the 
rate of acceleration, which would require the accelerating 
force to be increased gradually from zero at the start to 
a maximum at a point about halfway to the maximum 
speed, and then by gradually decreasing the rate of change 
to zero as the speed approaches its maximum. But this 
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Fig. 1—Speed—tractive effort curves of 440 b.h.p. twin- 
engined diesel-mechanical railcar with four-speed gearbox 
and transmission 
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Fig. 2—Speed—tractive effort curves of 440 b.h.p. diesel- 
mechanical railcar with eight-speed gearbox 


is neither possible nor desirable, as to attain a certain 
speed on these principles the maximum force required 
must have twice the value of a constant acceleration 
force, this resulting in a poor utilisation of the power 
available, and therefore a compromise must be sought. 


Acceleration Progress 


At starting the rate of acceleration rises rapidly to its 
maximum as soon as the clutch is let in. While chang‘ng 
gear, an operation requiring 2 to 3 sec., the tractive effort 
drops to zero and the speed decreases. As soon as the 
next gear is engaged and the clutch applied, the car gains 
speed, the rate of acceleration decreasing as the speed 
increases. This interruption of the tractive effort and the 
consequent jerks and loss of time due to gear-changing are 
at present one of the main disadvantages of mechanical 
transmission. Four- and five-speed transmissions are 
widely adopted even for moderate top speeds, but some 
operators advocate up to eight speeds in order to obtain 
more even, yet rapid, acceleration. But it seems natural 
that the ultimate development should tend towards a 
sustained drive, such as given by the Freeborn box, and 
from there to an infinitely-variable mechanical drive. 
Another transmission for which sustained drive is claimed 
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is that just developed by Ansaldo, in Italy. This gear is 
of an epicyclic type, and is engaged through the medium 
of mercury-filled rotary cylinders coupled to the planet 
wheel sets. 

As an example of the conditions encountered, consider 
a twin-engine bogie railcar with rounded front, weighing 
40 tons when fully laden, and with power furnished by 
two Saurer BXD engines fitted with Biichi pressure- 
chargers to give a maximum individual output of 220 b.h.p. 


at 1,500 r.p.m. The tractive effort curves are plotted on* 


the assumption that the overall efficiency of the power 
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plant is 85 per cent., and the train resistance curves are 
calculated to the formula of the German State Railway for 
a standard-gauge bogie car with curved front,* 

R = 5-5W + 0-054A (0-16V)? 
where R is the total resistance in lb., W the car weight in 
tons, V the speed in m.p.h., and A the frontal area in sq. ft. 

Tractive effort curves for both four- and eight-speed 
transmissions are shown in Figs. 1 and 2. The coefficient 
of friction between wheels and dry rails may be taken as 
f= =v + 11-6, ; this value being reduced by 
about 30 per cent. with wet rails. The wheels may 
spin in first and second gear with the multi-speed trans- 
mission, and there is also a possibility of spinning on wet 
rails in the first gear of the four-speed unit. A higher 
tractive effort is ensured at starting with the eight- 
speed gear, but although on a grade of 1 in 50 a speed 
of 49 m.p.h. can be maintained with the four-speed gear, 
only about 44 m.p.h. can be attained with the eight-speed 
transmission. 

Notwithstanding the fact that higher rates of accelera- 
tion are ensured in the top gear-steps with the multi-speed 
transmission, the advantages gained are more than offset 
by loss of time required for gear-changing. The loss in 
speed as well as the distance covered while gear-changing 
can be derived from the equation of a movement against 


* Judtmann: ‘“ Motorzugférderung auf Schienen’’: Vienna. 


1938, p. 18. 
¢ Kother: ‘‘ Fahrzeitermittlung und Bestimmung der Bean- 


spruchung der Fahrmotoren elektrischer Triebfahrzeuge.”’ Elektrische 
Bahnen, Dec. 1937, p. 297. 
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a resistance increasing with the square of the speed, 
the simplified resultant formule* for the car concerned 
being :— 


_ 1610WV — 35-32 (2:-5+ 2) x W xt 








"." 1610W + 0-0132A x V xi m.p-h. 
) _ 161OWV — 17-66 (2-54+9)xWxt ty 
= ——¥610W + 0-00664 x V xt * wa” 


where V is the speed in m.p.h. at the beginning and V, 
the speed at the end of each gear-change period, ¢ the 
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time required for gear-changing in sec., g the gradient in 
per cent., and/ the distance covered during gear-change, 
in ft. 

The performance of the 440 b.h.p. car with a four-speed 
gearbox along the level and up a gradient of 1 in 50 is 
shown in Fig. 3. The dotted lines represent the results 
obtained when using a sustained-drive transmission with 
the same gear ratios. The performance with an eight-speed 
gearbox is shown in Fig. 4. 


Comparison of Performance 

With a normal transmission the advantages obtained in 
using a sustained-drive arrangement are not great so far 
as gains in time and distance are concerned, but accelera- 
tion is achieved more smoothly, notably when changing 
from first to second gear. The eight-speed gear, however, 
in normal circumstances and with the ratios chosen, seems 
as if it would be of advantage only when arranged as a 
sustained drive ; otherwise the time required for changing 
through the increased number of gears would result in a 
marked handicap against rapid acceleration. Some 
advantage would be gained when starting on gradients, 
as here the increased number of gears would ensure a 
better distribution of tractive effort between the fourth 
and seventh gears, a feature which can be of importance 
when considering that a slight change of slope of the 
speed-time curve results in a considerable alteration in the 
time required for acceleration. 

From the considerations noted above, it would appear 
that with medium and high power railcars and multiple- 





* Opatowski: ‘‘ La Perte de Vitesse des Automotrices a Trans- 
mission Mécanique au cours du Changement de Rapport de Trans- 
mission ’’ (Chemins de Fer et les Tramways, August/September, 1926) 
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TIME IN SECONDS 
unit trains the present standard types of four- and five- 
speed transmissions with interrupted drive can meet the 
operating requirements. The sustained drive would be 
of some advantage so far as passenger comfort is concerned 
and also in permitting a simple fully-automatic control, 
thus ensuring to mechanical transmission one of the 
advantages claimed for electric and hydraulic systems. 
The gains in reducing the time required for acceleration 


by the use of an eight-speed box are negligible, yet the 
bulk, weight and both first costs and maintenance expenses 
might be higher. Should eight or more speeds become 
desirable for operation over hilly country, the loss of 
time and speed due to gear-changing would probably 
justify the adoption of a sustained-drive transmission, 
provided that a unit suitable for railway requirements 
could be obtained. 








Diesel and Steam Traction on 


Danish State Railways 


 aaeone the Danish State Railways’ report for the year 
ending March 31, 1939, it appears that the eight 

Lyntog sets accounted for about 1-7 per cent. of the 
total number of passengers but for about 15 per cent. of 
the passenger-miles. The electrified suburban trains in 
Copenhagen took 46 per cent. of the passengers, but only 
13 per cent. of the passenger-miles. Of a total of 
30,100,000 train-km., 59-3 per cent. were made by steam 
locomotives; 6:3 per cent. by the Lyntogs; 7:4 per cent. by 
electric trains; and 27 per cent. by petrol and diesel 
railcars. Of the passenger trains, 52-9 per cent. were 
hauled by steam and 47:1 per cent. by electric, petrol or 
diesel power. The average occupation of the seats in 
all trains was 30 per cent., but the percentage for the 
Lyntogs varied from 49 to 72 for the different trains, with 
62 per cent. as an average. The Lyntog Englaenderen 
(Copenhagen—Esbjerg) had in July and August, 1938, 
an average occupation of 89 per cent. 

The steam locomotives in use and under repair ran an 
average of 58,060 km. (36,060 miles) each; the electric 
motor-coaches in the Copenhagen suburban services 
82,392 km. (51,180 miles) each; and the diesel-electric 
railcars 114,790 km. (71,250 miles). Nevertheless, most 
of the railcars are used on local trains stopping at nearly 
all stations, and some of them are even used on suburban 
service. The Lyntog average mileage was 236,813 km. 
(147,000 miles) per set. The diesel-electric railcars showed 
averages of 1-02 litres of fuel per km. and 0-0302 kg. of 
lubricating oil per km., and together these two items cost 
9-48 ore per km. For the Lyntogs the figures were 1-22 


litres of fuel oil per train-km. and 0-0182 kg. of lubri- 
cating oil per train-km.; the expenses were 10-36 ore per 
train-km. Compared with these, the steam locomotive 
coal consumption averaged 12:7 kg. per km., and the 
expenses for coal and lubricating oil were 40-5 ore per km. 


Maintenance Costs 


Mr. Schilder, mechanical engineer in charge of the rail- 
car depot at Copenhagen, recently stated that the mainten- 
ance expenses for a four-car Lyntog amounted in all to 
about 37 ore per train-km., but it was impossible to say 
how much of this was for maintenance of the power 
plants and how much for the mechanical portions. How- 
ever, a four-car Lyntog may be said to correspond to an 
engine and four bogie carriages. As the average main- 
tenance expense for a bogie carriage was 1-3 ore per km., 
the cost for four cars would be 20-8 ore per train-km. It 
was true that the Lyntog sets had only six bogies instead 
of eight, but on the other hand the cleaning of the Lyntogs 
was more thorough and frequent than for ordinary stock 
and was carried out at night. The difference between 
37 ore and 20°8 ore—16-2 ore per train-km.—would corre- 
spond to the maintenance cost of the 1,100 b.h.p. diesel- 
electric power equipments. For a diesel-electric railcar 
the maintenance cost amounted to 13-4 ore less 5-2 ore 
for the maintenance of the mechanical portion, so that the 
maintenance cost of the power plant and transmission was 
8:2 ore per km. for a 550 b.h.p. car. Against these figures, 
the average maintenance cost for a steam locomotive was 
14:0 ore per km., so that the maintenance cost of a diesel 
railcar was considerably below that of a steam engine in 
spite of the railcar’s double set of machinery. Even a 
Lyntog, with its four engines and generators, compared 
favourably with the average steam locomotive. 
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Recent Small Diesel Locomotives 


Standard productions of English builders for home service and for export 


T a time when large orders are few, the smaller loco- 
motive or railcar, built very often in ones and twos, 
gains a little more limelight, and it becomes clear 

that technical excellence of design and construction is not 
confined to units which come under the eye of the pub- 
licist. Despite the glamour surrounding express steam 
locomotives, and the attention paid to them, they form 
but a fraction of a large railway’s stock, and most of the 
money is earned by less pretentious locomotives. And so 
it is in the diesel world—on large and small railways, 
industrial plants, docks, and harbours. 

The true flame-proof locomotive is confined in its ser- 
vice almost entirely to underground haulage in gassy 


























Right: 85 b.h.p. Fowler diesel- 
mechanical locomotive for operation 
in the yard of an alkali company 
where dangerous conditions are 


found 


mines and to a lesser extent to high-explosive factories. 
A far larger number of diesel locomotives is operating with 
equipment which is not flame-proof in the complete sense, 
but which is certainly spark proof, and is flame-proof 
under more normal working conditions. 

An example of this type of construction is an 85 b.h.p. 
Fowler locomotive built for the standard-gauge yard 
system of the Castner-Kellner division of Imperial 
Chemical Industries. With 36-in. wheels spread over a 
base of 5 ft. 6 in., it can negotiate curves of 80-ft. radius; 
it is 22 ft. long over buffers, and the basic design can be 
built with an overall width as low as 7 ft. 9 in. The weight 
is 20 tons, and the maximum tractive effort 8,500 lb., 
giving a factor of adhesion of 5-3. A hand screw brake is 
fitted to all wheels, and the construction of the mechanical 
portion is along normal lines. Power is provided by a 
Fowler-Sanders oil engine giving 85 b.h.p. at 1,100 r.p.m., 
and drives a Fowler mechanical four-speed transmission 
giving track speeds of 3, 5, 8, and 12 m.p.h., with corre- 


sponding tractive efforts of 8,500, 5,100, 3,187, and 
2,125 Ib. Similar Fowler locomotives for operation in 
dangerous areas, but with 150 b.h.p. Fowler-Sanders 
engines and with working order weights of 30-31 tons, 
have been supplied recently to the Anglo-American Oil 
Co. Ltd., and other firms. 

Several Drewry standard four-wheel and six-wheel diesel 
shunting locomotives for narrow, standard and broad-gauge 
systems are included in this year’s exports. A six-wheel 
model for service on 2-ft. gauge lines in South Africa is 
illustrated on this page. Power is furnished by a Gardner 
6LW engine normally giving 102 b.h.p. at 1,700 r.p.m., 
but set to give 83 b.h.p. at the same speed under site 


Left : Gardner-engined locomotive built by the 
Drewry Car Co. Ltd., for service in South Africa 
at an altitude of about 5,000 ft. above sea level 





conditions, the line being. located high above sea level. 
The engine drives the wheels through a Vulcan-Sinclair 
fluid coupling, a Wilson-Drewry preselective epicyclic 
gearbox, cardan shaft, and reversing gear with worm 
reduction. With the engine running at top revs, the 
track speeds are 2-9, 5-25, 85, and 14 m.p.h. Straight 
air and hand screw brakes actuate blocks on all six 24-in. 
wheels, and pneumatic sanding is fitted. The weight in 
working order is 12? tons. 

A four-wheel model, powered by the same engine and 
derated to about the same power to suit altitude con- 
ditions, has been supplied by Drewry to the Calcutta 
Electric Supply Co. Ltd. In this example the speeds given 
by the Wilson-Drewry gearbox are 3-9, 68, 10:3, and 
16-2 m.p.h., the wheels are 33-in. in diameter, and spiral 
bevel reverse is used. Hand screw and Westinghouse air 
brakes are fitted. As in the South African locomotive, the 
radiators are of the Spiral Tube type and C.A.V. auxiliary 
electrical equipment is embodied. 
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NEW TYPES OF OIL ENGINES 


Some recently-introduced makes which have possibilities for railcar and locomotive applications 


_ range of high-speed diesel engines made by F. 
Perkins Limited, of Peterborough, has just been 
increased by a six-cylinder engine set to give a maxi- 
mum of 115 b.h.p. at 2,000 r.p.m., that is, an increase of 
about 50 per cent. over the P6 engine, hitherto the largest 
of the Perkins type. This output is developed in cylinders 
with a bore of 4% in. and a stroke of 5 in., giving a piston- 
swept volume of 7-3 litres. The dry weight, including 
accessories, is 930 lb., equivalent to a little over 8 lb. 
per b.h.p. It is probable that for railway work the speed 
will be limited to 1,500 or 1,750 r.p.m. and the output to 
90-100 b.h.p., although under certain conditions a two- 
hour output of 110 b.h.p. at 2,000 r.p.m. will be per- 
mitted. A maximum torque of 307 lb.-ft. is attained at a 
speed of 1,200 r.p.m. 
The cylinder block and crankcase are cast in one piece 
in chromium cast iron. The water jackets are carried the 
full length of the cylinder block and encircle the main 
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New Perkins engine giving a maximum 


output of 115 b.Ah.p. at 2,000 r.p.m. 


bearing seatings in order to ensure the maximum cooling 
of the lubricating oil. No liners are used, but there is 
ample metal in the cylinder walls to allow of reboring 
after the maximum permissible wear has taken place. The 
cylinder heads are cast in two blocks of three and 
chromium iron is the material used. The camshaft is 
carried in a trough high up on the offside of the cylinder 
block and the motion of the cams is transmitted to the 
rocker arm through’ long tappets; no push rods are used. 
Both main and big-end bearings’ have steel shells with a 
lining of lead bronze. The pistons are of aluminium alloy 
and carry three pressure and two scraper rings, all located 
above the gudgeon pin. 

The combustion system used is the Perkins Aeroflow, 
which incorporates a spherical air cell in the cylinder head. 
This air cell is connected to the cylinder by a cylindrical 
throat and the injector has two nozzles, one delivering fuel 
to the air cell itself and the other nozzle delivering into 





the venturi. It is claimed that by a suitable proportion of 
the air cell, venturi and injection characteristics, smooth 
combustion can be obtained and the engine arranged to 
run economically over a wide range of speed and load with 
a fixed point for the beginning of injection. Both fuel 
pump and atomisers are of C.A.V. manufacture. 


Heavy Vertical Type 

The second of the two new English railway oil engines 
is suitable more for locomotive applications and not for 
railcars. It is made by Ruston & Hornsby Limited, of 
Lincoln, and is intended to replace the larger sizes of the 
existing VR series. The smaller engines of the VR type, 
such as the 48 b.h.p. model illustrated and described in 
the issue of this Supplement for September 3, 1937, will 
continue to be used for small locomotives and _loco- 
tractors. 

These new engines are of a fairly heavy type, and 
their application by reason of weight and space is limited 
so far as locomotive work is concerned, mainly to the 4-, 
5-, and 6-cylinder VAB models, giving 90, 112, and 135 
b.h.p. respectively at 750 r.p.m. Compared with the. type 
it replaces, the principal difference is the provision of an 
open type combustion chamber with overhead valves, and 
a new fuel injection equipment incorporating separate 
Ruston fuel pumps for each cylinder mounted alongside 
the cylinder block. The fuel is injected into the com- 
bustion chamber through Ruston’s Mark 37 atomiser. 
The crankcase is carried well down below the centre line 
of the engine and to it is bolted a substantial cast-iron 
sump through which the load and weight of the engine are 
transmitted to the mounting frame. The crankcase and 
cylinder block are cast integrally of iron, and wet-type 
liners are inserted from the top. The crankshaft is a 
single-piece forging and is carried on bearings composed 
of steel shells lined with anti-friction metal. The big-end 
bearings are of a similar type but the small end, which 
carries a fully-floating gudgeon pin, is fitted with a plain 
bronze bush. 

Supercharged Models 

A range of pressure-charged engines has just been intro- 
duced by Ruston, covering ten models varying from 415 
to 1,560 b.h.p. at speeds varying from 600 to 375 r.p.m. 
Of these, only four are suitable for locomotive application, 
the size and weight preventing the other engines from 
being installed within the English loading gauge. The 
engines themselves are of similar design to the new VB 
engines, but have the advantage of a Biichi exhaust-gas 
pressure-charger which increases the output by 30 to 50 
per cent. at the same rotational speed at full load. 
The dry weight varies from 48 to 52 lb. per b.h.p. and 
the engines thus are suitable mainly for large shunting 
locomotives. In the standard engines the pressure-charger 
is mounted on the front end of the engine. 


A New Horizontal Model 

An engine recently brought out in this country which 
has some claims to be considered for rail traction is the 
Blackstone-Brush horizontal type, which is made in even 
numbers of cylinders from four to 12. The maximum out- 
put is 28 b.h.p. per cylinder at 900 r.p.m., corresponding 
to a piston speed of 1,500 ft. per min. and a m.e.p. of 
87 lb. per sq in. The 6} in. by 10 in. —— are 
equipped with Loded-iron liners, and each cylinder bank 
has a chain-driven camshaft of its own; the exhaust 
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valves are above and the inlet valves below, and both are 
arranged in cages. A C.A.V. fuel iniection pump on each 
cylinder block is driven from the corresponding cam- 
shaft. The connecting rods of opposing cylinders are 
arranged so that one big end forks overs the other. 
Balance weights are fitted to prolongations of the crank 
webs. A dry-sump pressure lubrication system is used and 
incorporates an oil cooler below the sump at one end of the 
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engine. Burgess silencers are fitted as normal equipment 
on the air intakes. The weight and bulk of this new 
Blackstone-Brush engine prevent installations below the 
floor of a railcar, which is the principal advantage of the 
horizontal engine as far as rail traction purposes are con- 
cerned, but there are no such reasons preventing its 
adoption for shunting locomotives, and the engine char- 
acteristics for such a service do not seem too high. 











A REBUILT DIESEL RAILCAR 


Interesting electric transmission equipment installed in narrow-gauge vehicle 


OCAL trains on the Diekirch—Vianden metre-gauge 
railway in Luxembourg are operated by two double- 
bogie diesel-electric railcars which are rebuilds of two 

petrol cars first introduced about 25 years ago. In rebuild- 
ing, the owning company desired that certain items of 
auxiliary apparatus and other details should be used, as 
well as most of the mechanical portion, and this led to 
the adoption of unusual methods in making the equipment 
as a whole quite up to date. 

As now running, each car tares 28 tons, carries 32 
seated and 20 standing passengers, has 28 sq. ft. of lug- 
gage space, and has a nominal top speed of 60 km.p.h. 
(37 m.p.h.); the overall length is 13:35 m. (44 ft.). The 
main alterations to the mechanical portion were the 
strengthening of the bogie springs and an increase in the 
power of the Westinghouse air brake. The engine now 
used gives a nominal maximum output of 180 b.h.p. at 
1,180 r.p.m., but under certain conditions is allowed a 
top capacity of 200 b.h.p. at the same speed. It idles 
at 600 r.p.m. and has load speeds of 630, 850, 1,100, and 
1,180 r.p.m. 

Engine and Auxiliary Equipment 


The location of the new engine-generator set presented 
certain difficulties, as it had to be lodged transversely in 
an engine room of limited dimensions. The combination 
is mounted on a heavy bedplate bolted to the frame of the 
car, and the whole assembly can be taken out through the 
side of the car. The existing water cooler on the roof 
had to be used, but additional gilled tubes were necessary 
to suit the increased output of the diesel engine. 

In the original petrol car the motor-compressor set for 
the braking air (6-5 h.p. 600 volts) and the heating plant 
(3 kW at 550 volts) were connected to the generator, and 
a small belt-driven dynamo was used to charge the 12-volt 
lighting battery. The railway company desired that the 
compressor and heating plants should be used again, but 
the lighting plant had to be renewed and the tension 
raised to 24 volts. The voltage ratios of the main and 
auxiliary circuits were thus determined in advance. As 
the length—across the coach—was very short, an over- 
hung auxiliary generator was not possible, and placing 
the auxiliary generator above the main machine and driv- 
ing it by a belt was not considered a satisfactory solution, 
as poor results had been obtained with earlier plants 
having this arrangement. 

The simplest and most practical solution was considered 
to be a voltage converting set, converting the variable 
voltage of the main generator to a constant voltage of 24. 
The two traction motors are permanently connected in 
parallel to the main generator, and the compressor set, 
heating circuit of the car and the trailer, and the voltage 
converter are also connected permanently to the main 
machine. The converter supplies the separate excitation 
of the main generator, the battery (which now caters for 


both starting and lighting), and the control and lighting 
circuits. This arrangement was evolved by Brown Boveri, 
which firm designed and supplied the complete electrical 
equipment for the rebuilt car. 


Transmission Constituents 


Comprising a d.c. compound motor built into a common 
housing with a d.c. shunt generator, the converting set is 
located in the engine room. The motor is connected 
straight to the terminals of the main generator and is 
supplied with current at a voltage varying from 220 to 
630. The generator of the set delivers current at a tension 
of 26-30 volts to charge the battery and to supply the 
control and lighting circuits. A quick-acting voltage regu- 
lator is used to regulate the generator voltage by influ- 
encing the field of the latter. The Tudor lead-acid battery 
is composed of four crates of six cells of 320 amp. hr. at 
the 5-hr. rate of discharge. The rated discharge voltage is 
22 at 64 amp. 

The self-ventilated main generator has only one flange 
bearing, of the roller type, which is located at the com- 
mutator end. The geared rim with which mesh the 
pinions of the two electric starting motors for the diesel 
engine is secured to the main generator fan-wheel. The 
generator is of the six-pole type with a one-hour rating of 


ENGINE OuTpuTS ALLOWED BY BROWN BovERI SERVO FIELD 
REGULATOR CONTROL 


Diesel engine output 








Running saeener tad —— 
—~ | Speed, | Torque, | Output, Output, 
r.p.m. per cent. b.h.p. per cent. 
| | | 

1 | 630 85 | 82 45 

2 850 85 110 61 

3 850 100 130 72 

4 1,100 85 | 143 79 

5 1,100 100 168 93 

6 1,180 | 100 180 | 100 

7 1,180 111 200 111 


112 kW (402 volts 278 amp.) and a continuous rating of 
116 kW (546 volts 212 amp.), both at 1,180 r.p.m.; it 
has self excitation as well as separate excitation, and a 
counter-compound winding to limit the current at starting. 
There are no over-current relays in the traction motor 
circuit. The four-pole nose-suspended traction motors 
have roller bearings for the armature shaft and bush bear- 
ings with pad lubrication for the axles. The one-hour 
rating of each motor is 72 h.p. (402 volts 133 amp.) at 
922 r.p.m., corresponding to a track speed of 24-5 
km.p.h. (15-2 m.p.h.) with wheels having a worn tyre 
diameter of 760 mm. (30 in.) and a gear ratio of 1: 5-78. 
Allowing an average constant output of 15 h.p. for 
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1, 2, 3.—Voltage in function of current strength at the constant engine load speeds of 
1,180, 1,100 and 630 r.p.m., and maximum separate excitation at 25 volts. — 
la, 2a, 2b.—Generator voltage regulated by the servo field regulator as function of 


current strength at 1,180 r.p.m. and 100 per cent. torque; 1,100 r.p.m. and 100 
per cent. torque; 1,100 r.p.m. and 85 per cent. torque. 
4.—Resistance line of the load-current circuit. 
5, 6.—Voltage as function of current strength with weakened separate excitation (ex- 
citation branch of servo field regulation cut out) at constant speeds of 1,180 and 
630 r.p.m.—with only one traction motor working. 
Generator characteristics and regulation curves given by 


Brown Boveri servo field regulator 


auxiliary services, the tractive efforts attained at the wheel 
rims are 2,800 kg. (6,180 lb.) from zero up to 9°5 km.p.h. 
(5-9 m.p.h.); 1,380 kg. (3,050 Ib.) at the one-hour rating 
speed, and 860 kg. (1,900 lb.) at the continuous rating at 
a speed of 40 km.p.h. (24-8 m.p.h.). 


Electric Control 

Brown Boveri servo field regulator control is embodied 
in the rebuilt coach, and in order to attain seven regu- 
lating steps with four fixed load speeds of the oil engine 
the torque is stepped at constant rotational speed by 
electromagnets built on to the servo field regulator. The 
output adjustment for the different control steps is as given 
in the attached table, and the illustration shows the char- 
acteristics of the main generator and the regulating curves 
of the servo field regulator at three of the four fixed service 
speeds, viz., 1,180, 1,100 and 630 r.p.m. With a sepa- 
rate excitation current at 25 volts there is a maximum 
starting current of 475 amp.—at the point of intersection 
of curve 1 with the resistance line 4. The separate exci- 
tation circuit of the main generator consists of two parallel 
branches, one of which supplies the constant basic excita- 
tion, and the other is regulated by the servo field regu- 
lator. If a defect develops in one of the traction motors, 
the regulated excitation and the servo field regulator are 
cut out along with the defective motor. The control 
system then operates as characteristic control and permits 
the service to be maintained. The conditions are so chosen 
that under standard separate excitation voltage the trac- 
tion motor which remains at work can be loaded only 
within the shaded area bounded by lines 5 and 6 in the 
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accompanying illustration; the allowable starting current 
cannot be exceeded, even under maximum separate exci- 
tation voltage. 

Tractive effort and speed are adjusted while the car is 
running from a controller in each driving cab. This con- 
troller has a main (running) drum with a locking position, 
a dead position, and four service positions; and a secon- 
dary drum with a dead position and four service positions. 
The speed and output of the oil engine are adjusted by 
the main drum, and the direction of rotation of the trac- 
tion motors is determined by the secondary drum, which 
to that end is equipped with heavy-current contacts. The 
secondary drum also serves for changing-over operations 
on auxiliary services when the coach is travelling, or 
stopped with the engine running. An electro-pneumatic 
speed adjuster is used to alter the tension of the centri- 
fugal governor spring when the speed of the engine is 
being set. It has five compressed-air pistons for six adjust- 
able steps including a dead position, and these pistons are 
controlled by electro-magnet valves lodged in the housing 
of the speed adjusting apparatus. The pistons adjust the 
governor spring through a rod, and steps 1 to 4 can be 
adjusted as desired. The engine is stopped by cutting off 
the current from all the electro-magnets, and this causes 
the governor spring to be slackened sufficiently to reduce 
the fuel charge to such a degree that the engine stops. 





Trade Publications 


Gas Producer.—The Koela gas producer, recently 
taken over by the Brush Electrical Engineering Co. Ltd., 
and now known as the Brush-Koela, is described in a 
folder just issued by the maker. 


Air Filters.—An efficient type of oil-bath filter suitable 
for application to oil-engine air intakes is described in 
bulletin AMA sent by Air-Maze (Great Britain) Limited, of 
Bush House, London, W.C.2, and the same company’s 
filter panels, such as might be used in the intake to the 
engine room of a diesel locomotive, are dealt with in 
bulletin AMB. 


Timken Times.—Mr. E. H. Doughty’s exposition of 
the tapered roller bearing, which was a prominent feature 
of the first number of Timken Times, has been supplemented 
in the second issue by concise notes on bearing mounting 
practice. Interesting, and to us hitherto unrealised, 
applications of Timken bearings to road transport and to 
a variety of mobile and fixed plants, are also illustrated and 
described. 


Oil Strainers.—The principle of forcing the oil through 
a tightly-packed roll of straining material impregnated with 
a chemical compound is used in the Simmonds Fram oil 
cleaner, the various models of which are described in a 
brochure and installation sheets issued by Simmonds 
Aerocessories Limited, Great West Road, Brentford, 
Middlesex. This firm also makes an ingenious form of 
oil-condition gauge which is incorporated with the dip 
stick. 


Ruston Engines.—The range of Ruston vertical engines 
has heen extended by the VB type covering outputs of 
224 b.h.p. at 750 r.p.m. to 130 b.h.p. at 375 r.p.m. The 
detailed construction of these models is described in 
brochure No. 8102, issued by Ruston & Hornsby Limited, 
of Lincoln, and a range of 10 larger vertical engines for 
which Biichi pressure-chargers are regarded as standard 
equipment, are dealt with in publication No. 8140. These 
engines vary in output from 415 to 1,560 b.h.p. at 600 to 
375 r.p.m., but only the three or four smallest models are 
suitable for locomotive work. 
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DIESEL TRAIN OPERATION ON THE SANTA FE P 


A brief account of the express trains over medium and long distance routes 
hauled by diesel locomotives on one of the leading American railroads 


yee locomotives excluded, diesel operation on 
the Atchison, Topeka & Santa Fe Railroad began in 

the autumn of 1935 with a square-ended twin-unit 
double-bogie locomotive of 3,600 b.h.p. After lengthy 
experimental and regular operation of this locomotive on 
express passenger trains, principally on the then new 
Super Chief train between Chicago and Los Angeles, a 
programme was drawn up for the construction of new 
diesel-electric locomotives and trains for express services, 
and the first of these was introduced in the summer of 
1937. The Santa Fe now has nine such train sets operat- 
ing five distinct services at schedule speeds of 52-8 to 


run from Los Angeles to Chicago in 36 hr. 49 min. The 
passenger capacity was somewhat greater than in the first 
formation, but it was booked to capacity regardless of the 
season. A second train of the same type was brought 
into traffic on February 20, 1938, and the original loco- 
motive and train were then withdrawn. 

Each of these extra-fare trains now makes one round 
trip of 4,456 miles a week, the end-to-end speed in each 
direction being 56:6 m.p.h., despite grades of 3-3 to 
3-5 per cent. between La Junta and Isleta, and others of 
1-4 to 2:2 per cent. between Los Angeles and Winslow. 
Curves are as sharp as 11 deg. (530 ft.) on the mountain 





One of the 1,800 b.h.p. Electro-Motive diesel-electric locomotives used for the haulage of El Capitan, 
the Golden Gates and other A.T.S.F. express trains 


60 m.p.h. over distances varying from 126 to 2,228 miles, 
with an aggregate mileage to date exceeding 3,250,000. 
The number of passengers carried appreciably exceeds 
1} million, although two of the nine trains are de luxe 
only, and others have observation and parlour cars. 


The Super Chief 


The Super Chief was introduced on May 12, 1936, on a 
393-hr. schedule between Chicago and Los Angeles, 
although all the contemplated track works had not then 
been completed. It was unusual only in having a diesel 
locomotive, for the seven cars in the train were of stan- 
dard heavy type, and the complete train including loco- 
motive weighed 820 Engl. tons. Although the much 
slower steam-hauled Chief was then running with rela- 
tively small traffic, the Super Chief almost at once was 
booked nearly to capacity, and continued so. On May 
18, 1937, a new nine-car stainless steel train and blunt- 
nosed 3,600 b.h.p. diesel-electric locomotive were intro- 
duced on the same schedule, after having made a special 


section, but do not exceed 6 deg. (960 ft.) on the 
remainder of the line. About 80 per cent. of the whole 
route is straight and 65 per cent. is double track. Rails 
are 90 to 131 Ib. sections. 

The present trains comprise one club-baggage car, one 
club-lounge car, one diner, five sleeping cars, and one 
sleeper-observation car weighing 460 Engl. tons. The 
locomotive weighs 256 Engl. tons, giving a total train 
weight of 716 tons. Eight of the cars in the first train 
are of the Budd stainless steel type and the other a Cor- 
Ten steel Pullman car sheathed with stainless steel; in the 
second train three cars are stainless steel and six are of 
Cor-Ten steel with stainless steel sheathing. The average 
centre of gravity height of the cars is 55 in,, and the 
overall length of the train including locomotive is 891 ft., 
most of the cars being 79 ft. to 83 ft. long. Accommoda- 
tion is provided for 121 through passengers, but in addi- 
tion to this number of berths there are 36 dining-car seats 
and 77 lounge seats. 

From the first to the second yeer of service the revenue 
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earned by the two present stainless steel trains increased 
from $437,000 to $794,358, and over that period the 
operating cost (exclusive of financial charges) was only 
35 per cent. of the revenue. The revenue per train-mile 
was $2514. Operating expenditure per train-mile was 
made up of 30:8 cents wages of crew, 10-2 cents fuel, 2:8 
cents lubrication and supplies, 10-4 cents train supplies 
and expenses, 22-3 cents power plant maintenance, 83 
cents train maintenance, and 3-5 cents loss on dining-buffet 
service, or a total of 88:3 cents. The revenue of $2:514 a 
train-mile is the railroad company’s revenue; in addition 
there is also the Pullman company’s revenue. Over two 
years—actually from June 15, 1937, to June 1, 1939 
the train miles run on the Super Chief service totalled 
748,568, the number of passengers carried 28,933, the 
passenger miles 60,086,144, and the average revenue per 
train-mile was $2-22; it is to be noted again that the 





The diesel-hauled Super Chief 
being piloted over the mountain 
section west of La Junta by a 
2-10-2. steam locomotive. All 
trains, whether diesel or steam, 
are double-headed over the grades 
of 3-5 per cent. westbound and 
3-3 per cent. eastbound 


second train did not begin to operate until February 20, 
1938, so that the aggregate service is equivalent only to 
about 34 train-years. 


El Capitan 


These two sets were the first high-speed coach (i.e. 
ordinary passenger) trains running between Chicago and 
California. They operate over the same route as the 
Super Chief and make the same mileage, each train run- 
ning one return trip a week on a 393-hr. schedule. They 
were placed in traffic on February 22, 1938, and up to 
June 1 last had covered an aggregate of 587,875 miles. 

Each train normally comprises an 1,800 b.h.p. double- 
bogie diesel-electric locomotive weighing 132 Engl. tons 
hauling five Budd stainless steel cars weighing about 225 
tons, and having a capacity of 156 coach passengers plus 
38 dining and 32 lounge seats. Ordinary coach fares and 
a small supplement are charged. The composition of the 
train is one baggage-dormitory-chair car, two chair cars, 
one chair-observation car, and one lunch counter-dining 
car. Owing to the heavy demands for accommodation, 
particularly in the summer season, one new 1,800 b.h.p. 
diesel locomotive, one extra dining car and three extra 
coaches have been built, and at periods of heavy traffic 
the formation is increased by a diner and by two or three 
chair cars as required. If more than two vehicles are 
added the extra 1,800 b.h.p. locomotive is brought into 
use for double-heading. 

Over the first six months of operation the receipts from 
El Capitans averaged $1-701 per train-mile, and of this 
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operating expenses took only 67-7 cents, or 40 per cent., 
comprised of 27°8 cents crew wages, 5°8 cents fuel, 1-6 
cents lubrication and supplies, 7-9 cents train supplies 
and expenses, 8-9 cents power plant maintenance, 11°8 
cents train maintenance, and 3-9 cents loss on dining- 
buffet service—total 67-7 cents. The average receipts have 
risen since that time, and for the period of nearly 18 
months from February 22, 1938, to June 1, 1939, the 
average receipts were $182. In the same period the 
number of passengers carried was 35,100, the train-miles 
587,875, the passenger-miles 60,033,597, and the average 
number of passengers per train 102. 


Other Trains 


The three remaining fast diesel-hauled services (five 
trains) on the Santa Fe comprise a seven-car (originally 
six-car) stainless steel train drawn by an 1,800 b.h.p. loco- 





motive and running over the 128 miles between Los 
Angeles and San Diego in 2} hr.; two seven-car (originally 
five-car) stainless steel trains drawn by an 1,800 b.h.p. 
locomotive and running at an average of 56 m.p.h. 
between Oakland and Bakersfield (connections for San 
Francisco and Los Angeles); and two six-car sets hauled 
by the same type of locomotive and running between 
Chicago and Kansas City at a mile-a-minute average. The 
first train, the San Diegan, went into traffic on March 23, 
1938; the second, the Golden Gates, on July 1, 1938; and 
the third—the Chicagoan and Kansas Cityan—on April 
17, 1938. Up to June 1 last, the two Chicago—Kansas 
City trains had between them carried 164,503 passengers, 
run 556,780 miles, and averaged $1-68 per train-mile 
revenue; operating expenses are believed to be 75 to 
80 cents a train-mile. The Golden Gates trains up to 
June 1 last carried 214,562 passengers, ran 419,420 miles, 
and averaged $1-39 a train-mile revenue; the San Diegan’s 
figures were 229,778 passengers, 217,424 miles and $1-69 
a mile revenue. 

The 1,800 b.h.p. diesel-electric locomotives used on 
these trains form good examples of modern American 
main-line practice. Although housing two General Motors 
(ex-Winton) two-stroke engines weighing 20 Ib. per b.h.p., 
the complete locomotive weight is only 147 U.S. tons 
(132 Engl. tons). In the latest units the weight has been 
reduced to about 140 U.S. tons (1254 Engl. tons), equiva- 
lent to 155 lb. per b.h.p. Using the new General Motors 
1,000 b.h.p. engine, the weight of a 2,000 b.h.p. loco- 
motive is very little greater. 
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FUEL STORAGE FOR DIESEL RAIL VEHICLES 


By G. W. 


N° really satisfactory and permanent scheme of fuel-oil 
storage for a diesel traction depot can be decided 

upon without consideration being given at the same 
time to the manner in which the oil in the vehicle tanks 
will be replenished. These vehicle tanks may be filled by 
the employment of gravity, a vacuum, compressed air, or 
a force pump—hand or power operated. If gravity filling 
is chosen, the depot tanks will be elevated suitably with 
reference to the maximum height of the vehicle tanks 
which are to be filled. On the other hand, if one of the 
other methods of filling is employed, tanks can be 
situated at ground level. 

A simple layout for depot storage comprises one or 
more cylindrical tanks placed with their axes inclined 
sufficiently to facilitate the settling of sludge to one end, 
whence the deposit is periodically drawn off through drain 
cocks of large bore, preferably of the gate type. On the 
top of each tank a manhole seating and cover is provided, 
the former welded in position and the cover fixed by 
square-necked studs having nuts locked by wire and a lead 
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Fig. 1—Diagram showing principle of filling fuel 


tanks by vacuum 


seal. Into the cover two pipes are screwed and welded 
to guard against tampering; one of them is used for filling 
the tank and the other for venting the air as the oil level 
rises. As the cap for the filling pipe must be removable 
from time to time, it must be secured by a padlock. 

The emptying pipes are led from a suitable point on 
the tank end opposite to that at which drainage occurs, 
and these pipes, with the requisite cocks, are so arranged 
that the fuel will pass through a water trap on its way to 
the vehicle tanks. A hand pump or small electric motor, 
as may be preferred, transfers the fuel to the vehicle tank, 
and if required can also be used for transferring the fuel 
oil from the rail tanks to the storage containers. This 


layout is one which can be extended to a very large capa- 
city, and the principles embodied are such as would apply 


McARD 


to any scheme, apart altogether from its size, thus pro- 
viding a battery of large-volume tanks which would ensure 
a rapid, efficient and clean method of oil fuelling for either 
locomotives or railcars. 

For gravity filling the above principles still hold, i.e., 
trapping of sludge and moisture, venting, filling and so 
forth, and the layout described can be employed as a base 
for designing any scheme required. A final word is neces- 
sary, especially where native labour is concerned: the 
reliability of the man in charge of the depot, and his assis- 
tant, must be absolutely beyond question, and they 
jointly must be held fully responsible for seeing that 
under no circumstances whatever can the fuel be tam- 
pered with. Too many instances are to hand of services 
being entirely dislocated through the surreptitious addition 
of sand or water to the storage tanks. 


Methods of Transfer 


Turning now to the consideration of the actual transfer 
of the oil to the tanks of the railcar or locomotive itself, 
the alternative methods available may be summarised 
as :— 

(1) Gravity. 

(2) Vacuum. 

(3) Compressed air. 
(4) Force pump. 

Gravity.—Employing gravity as the agent is the 
simplest method, and needs little further comment than 
has already been made, the storage and vehicle tanks 
being placed in communication with each other, and the 
requisite quantity of oil passed to the vehicle. Measure- 
ment of the amount taken may be effected by a flow- 
meter or other similar device, and when the tank is full— 
filling takes only a few minutes with the largest capacity 
tanks yet fitted—the vehicle clears the track for the next 
comer. The whole operation is vastly superior to that 
obtainable with the most modern of coal-bunkering depots. 

Vacuum.—Although the filling of the vehicle tanks can 
be Carried out quite well by utilising the vacuum exhauster 
—this being a standard item of equipment on locomotives 
or other units operating vacuum-braked stock—no user 
appears to have had the courage to adopt the scheme. 
The reason for the reluctance may be the provision which 
has to be made for connecting the vehicle fuel tank to the 
exhauster. Normally, on starting the exhauster and after 
opening the valve A (Fig. 1) on the oil-supply pipe line, 
the vacuum created lifts the oil and so fills the tank. 
The objection lies in the possibility of an overflow of oil 
to the exhauster and the vacuum pipe line, but an effec- 
tive safeguard may be provided by the fitting of a sealing 
valve inside the vehicle tank and immediately beneath the 
inverted bend at the top of the pipe connecting to the 
exhauster. The tank itself must be designed to withstand 
the resultant external loadings that will occur when the 
vacuum is created and filling commences. 

Compressed Air.—The use of compressed air for tank 
filling has already been successfully tried out, and a 
leading instance of this is provided in the fleet of heavy 
diesel-electric shunting locomotives on the L.M.S.R. 
Fig. 2 shows a layout with a pair of ex-rail tanks giving 
a combined capacity of slightly over 5,000 gal., a rail 
tank, and a locomotive, each with air and oil pipe lines. 
The sequence of operations is: connecting the locomotive 
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air supply to the rail tank and the oil-pipe on the latter 
tu the fixed depot tanks, the admission of air to the rail 
tank empties the contents of this unit and at a later stage, 
when the rail tank is cleared for further duty elsewhere, 
the locomotive storage tank is filled by passing air to the 
ground tank. With such a scheme as this, careful con- 
sideration needs to be given to the pipe arrangement 
generally, as well as to the provision of suitable traps and 
emptying cocks for condensate, but the operation of filling 
is easily controlled, and where a good supply of air is 
available the proposition is attractive. The air pressure 
used is often reduced from the standard of 80-90 lb. per 
sq. in. for brake operation to approximately 15 lb. per 
sq. in., but the pressure actually employed has been 
found on the L.M.S.R. equipments to be as low as 3 or 
4 lb. per sq. in. 

Force Pump.—If a pump is selected as the most suit- 
able means of filling, the question of hand or mechanical 
power will be determined by the capacity of the tanks to 
be filled, as well as by the frequency of filling. A further 
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decision must be made as to whether the pump shall be 
permanently mounted at the depot or carried on the 
vehicle, and where filling is done by a power-operated 
pump the latter scheme appears to be that most in favour. 
Such a layout has the filling pipes across the vehicle for 
attachment at either side to the depot tank, and thence 
to the vehicle tank through the filter at the upper end of 
the delivery pipe; a small priming hand pump is fitted 
to ensure the motor-driven unit coming into effective 
operation with a minimum of lost time. 


Level Indicators 


A device that is frequently employed on the larger 
schemes is the float switch. The switch is used as a tell- 
tale or warning when the level of the liquid reaches a 
predetermined danger point, but the method of opera- 
tion remains the same whether used for oil or water. 
On switching in the pump, or connecting to the overhead 
supply tanks in the case of gravity filling, the oil com- 
mences to rise in the vehicle tanks, and on reaching the 
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ARRANGEMENT ON LOCO 


To Transfer from Storage to Fuel Tank on Locomotives :— 

Couple 14-in. flex delivery hose to point A and insert filter end in tank fill points. 

Couple 1 in. flex air hose to D and E. 

Open valve A and apply air pressure, making certain vent valve B is closed. 
Hoszs—Greenwood E Armoured :— - 

Air Line.—1 flex to stand 30 Ib. per sq. in., cap and liner each end. 

Railcar Discharge.—2}-in. flex, 2}in. cap and liner each end. 

Fuelling Transfer Hose.—\}-in. flex, 24-in. cap and liner each end. 

1}-in. Zwicky quick-release filter with 120 Monel metal and 1}-in tip. 





To Empty Railcar to Storages :— 

Open valve on vent B. 

Couple 2}-in. hose to railcar bottom outlet, and A and 1-in. air hose to D and C, 

Open foot valve in railcar and plug cock. 

Open valve A and apply air pressure to railcar ; air pressure from locomotive taken 
direct from compressor at a maximum pressure of 15 Ib. per sq. in. controlled 
by automatic regulator. 

On completion of discharge of railcar, disconnect hoses after closing all valves. 

A 4-in. female and 2}-in. male adaptor will be available for use with the railcars. 


Fig. 2—Fuelling arrangements with compressed air filling 
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Fig. 3—Float switch as used for indication of fuel level 


required height—or preferably an inch or so below this 
point to allow for the inertia of pump—the rising float 
closes the circuit and switches off the pump motor, or, in 
the case of the gravity feed, closes the supply cock by 
means of a solenoid or e.p. valve. If desired, a bell can 
be introduced into the circuit to call the attention of the 
staff. 


Fuel Overflow 


While small railcars may have but a single tank of com- 
paratively low capacity, the larger cars may carry a big 
tank or pair of tanks, and a smaller tank for service pur- 
poses. The latter is usually kept supplied by a constant 
flow of oil transmitted from the main tanks by a transfer 
pump operated by the main engine itself. Where a sepa- 
rate engine is employed for the auxiliaries, the pump 
would be controlled by the smaller power unit. In most 


schemes, any excess of oil in the service tanks is led back 
to the main tanks by way of an overflow pipe, but as the 
difference in height of the outlet on the service tank and 
the inlet on the engine fuel pump is usually small, due to 
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loading gauge restrictions, several schemes are now in 
operation whereby the excess fuel from the service tank 
can only escape to the main tanks by a pressure by-pass, 
thus raising the pressure of oil in the service tank and 
obtaining in effect the equivalent of a greater head to the 
engine fuel supply. . 

In many vehicles the device for measuring the con- 
tents of the tanks has given a considerable amount of 
trouble. This accessory may take the form of an im- 
proved type of water gauge glass, a float gauge, or an 
instrument in which an air chamber is employed. With 
the third method the pressure set up by the head of oil in 
the tanks is registered through the medium of a disc of 
cellophane in the chamber, on a dial situated in any pre- 
determined position on the vehicle. The best type seems 
to be the Malone gauge, and it is being tried out at present 
on some high-powered units for an important South 
American railway. 





Notes and News 


Italian Diesel Cars.—In the course of the year ending 
June 30, 1939, the Italian State Railways put into traffic 
50 new diesel railcars. 


Walker Railcars.—Among the diesel railcars under 
construction at the works of Walker Bros. (Wigan) Ltd. 
are a bogie vehicle for the Trujillo Railway, in Peru, and 
a power bogie and equipment for the County Donegal 
Railways. 


French Railcar Proposals.—M. Jean Lévy, Directeur 
du Service Central du Matériel of the French National 
Railways stated recently that endeavours were being 
made to evolve for the S.N.C.F. a standard railcar to run 
at a top speed of 75 m.p.h. and which would haul 50 tons of 
trailers at 60—62 m._ph. 


Methane Railcars.—The Italian State Railways are 
experimenting on the Bologna-Milan section with railcars 
driven by methane gas, the engines being modified from 
standard diesel types. Experimental Ansaldo cars with 
charcoal-burning producer-gas plants are being run between 
Genoa and Milan. 


G.W.R. Railcars.—Railcar services, which were sus- 
pended by the Great Western Railway after the outbreak 
of war, are being gradually reintroduced, and there are 
now services in the Thames Valley, and—on Mondays and 
Fridays—between Birmingham and Cardiff. Construction 
of the 20 new A.E.C. diesel railcars is still proceeding. On 
the L.M.S.R. the 95 b.h.p. Leyland four wheelers are 
operating on the Blackburn-Clitheroe line and between 
Hamilton, Holytown and Brocketsbrae in Scotland, on 
both of which routes they have operated for some time. 
At the moment, the 720 b.h.p. three-car diesel train is 
out of service for overhaul. 


Argentine Railcar Service.—According to the report 
of the Buenos Ayres Great Southern Railway for the year 
ending June 30 last, the mileage of the diesel railcars in 
that period increased by 698,321 km., this being due to 
the gradual introduction of the 99 Drewry cars, most of 
which are in traffic in the Buenos Aires district. The 
results so far obtained show that the considerable economy 
is derived from the use of diesel railcars instead of steam 
trains on the outer suburban services. To combat compe- 
tition in the Bahia Blanca district an experimental service 
with petrol railcars was commenced on May 1 last, with 
a reduced one class fare, and results so far have been 
satisfactory. The one-class railcar service Cafiuelas-Lobos- 
Navarro continues to attract passengers, an increase of 
no less than 25 per cent. in the number carried having 
taken place during the year. 
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Some Notes on Braking 


N the braking of trains, Newton’s fundamental laws 
I apply to a degree which is met but infrequently 
in other branches of mechanical engineering, although, 
particularly in the retardation of high-speed trains, the 
operation is full of complex variables existing for very 
short spaces of time. For example, in accordance with the 
second law, the retarding force is equal to the mass mullti- 
plied by the retardation. If the retarding force is equal 
to the weight being braked, the retardation is g, or 32:2 ft. 
per sec. per sec., equivalent to a deceleration of 
22 m.p.h.p.s., the attainment of which would be much more 
uncomfortable to the passengers than the actual rate 
itself when once attained. A braking force of 20 per cent. 
of the mass is equivalent to 44 m.p.h.p.s. As the 
braking force cannot be internal, but must be external to 
the train or vehicle, it is through the medium of the rail 
and the friction of the wheels on it that the force through 
the brake shoes is made effective. The retarding force 
is at a maximum when the wheels roll freely, as the 
friction between them and the rail is then at its top value, 
whereas when the wheels slide the friction is reduced. 
With high-speed trains it is essential to maintain the same 
relative braking forces on each pair of wheels, and neither 
this nor the engineering problems of force application and 
heat dissipation are easy of solution when instantaneous 
torces equivalent to something like 2,000 h.p. per axle, or 
500 h.p. per brake shoe, are involved. To apply maxi- 
mum retardation rates at the highest speeds is one of the 
cardinal principles of quick stops, and most test records 
show that when the speed has been reduced by half about 
80 per cent. of the stopping distance has been covered. 
A second cardinal principle is to apply the brakes as 
quickly as possible, a delay of one second at 100 m.p.h. 
meaning another 147 ft. on to the stopping distance. The 
problem is made more difficult because up to the present it 
has proved impossible to build up a braking force of 200 
per cent. with cast iron tread blocks in less than three 
seconds. 


The Future of the Two-Stroke Engine 


ROM time to time since this Supplement began, we 
have expressed the belief that eventually the two- 
stroke engine would have to be adopted in order to 

make full use of available space and weight. Hitherto the 
difficulties, physical and mechanical, associated with two- 
stroke engines have prevented any advantage being gained 
compared with four-stroke types, always excepting the 
remarkable C.L.M.-Junkers engine, which in its rail 
traction forms can operate at speeds up to 2,100 r.p.m. in 
conjunction with unit weights of less than 10 lb. per 
b.h.p., and which in road transport applications gives up 
to 35 b.h.p. per litre of piston-swept volume when running 
at 3,000 r.p.m. But the coming of the long-awaited 
Messiah of ordinary two-strokes appears to be at hand, in 
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the form of the Kadenacy principles. Like many great 
developments, it is simple in the extreme, and in these 
days of inverted values this very simplicity may prevent 
a wide adoption, for it requires the manufacture of no 
extraneous equipment. The investigations of Mr. 
Kadenacy, first in France and subsequently in England, 
were based to some extent upon ballistics, and sought to 
make use of the explosive effect of exhaust gases when the 
exhaust valve or port was opened suddenly. The body 
of exhaust gas has a velocity in the direction of the open 
port which predominates over the co-existent expansion in 
all directions, and for all practical purposes the mass of 
exhaust gas can be made to leave the cylinder within an 
extremely short time, the incoming fresh air charge fol- 
lowing it, and a portion even being drawn through the 
exhaust opening. The exhaust port is closed before the 
return-wave effect of the exhaust occurs, and the principle 
of making exhaust and intake two separate but inter- 
dependent processes is in direct opposition to the hitherto 
prevailing tendency to mix up fresh air charge and burnt 
gases as thoroughly as possible, in the belief that the 
fresh air had to sweep out an exhaust which was almost 
inert. As described elsewhere in this issue, the applica- 
tion of these Kadenacy principles to normal two-strokes— 
some with poppet valves, some with the cumbersome 
piston-controlled intake and exhaust, and others of the 
already efficient opposed-piston type—can give a consider- 
able improvement in engine performance without increas- 
ing the temperatures or working stresses, giving operating 
m.e.p.s at least equal to those of a top-class four-stroke, 
and realising the dream of twice the power for equivalent 
speed and weight. 


Diesel Traction in Madagascar 


LTHOUGH it had been intended to work the Fianar- 
antsoa—Manakara (East Coast) line of the Mada- 
gascar Railways by diesel traction from its opening 

in 1936, actually no decision was made as to the form of 
the units within reasonable time of the opening, and 
therefore five Mallet steam locomotives were ordered and 
delivered quickly in order to work the first traffic. Since 
that time two diesel-electric railcars and three triple-bogie. 
diesel-electric locomotives have been delivered for this 
100-mile metre-gauge line, which has grades as steep as 
1 in 29, curves as sharp as 80 m. (262 ft.) radius, and 
altitude ranging from sea level up to 1,086 m. (3,570 ft.). 
The railcars are of the Brissoneau & Lotz type, and are 
equipped with two six-cylinder Saurer BXD engines set to 
give individual outputs of 150 b.h.p. at 1,500 r.p.m. up to 
the maximum altitude; the attainable speed is 85 km.p.h. 
(53 m.p.h.) on the level and 34 km.p.h. (21 m.p.h.) up 
the steepest grade. On a tare weight of 314 tons are 
provided 6 first class, 16 second class and 20 third class 
seats. The locomotives are of the Bo-Bo-Bo type, weigh- 
ing 66 tons, and this elongated pattern of wheel arrange- 
ment was necessitated by the low permissible axle load. 
Power is furnished by a pressure-charged Sulzer 6LDA25 
engine giving 625 b.h.p. at 735 r.p.m.; loads up to 180 
tons can be hauled up the 1 in 29 from the sea and 270 
tons in the opposite direction, in which the maximum 
grade is 1 is 40 for a short distance. 
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THE NEW GREAT WESTERN RAILCARS 


The construction of these 20 vehicles is now well advanced, 
and trials with single cars and two sets coupled in multiple- 
unit have been carried out on the Southall-Brentford line 


HAT the Great Western Railway in conjunction with 
the A.E.C. should be pushing on fast with the 20 
diesel railcars ordered in 1938 says a good deal for 

the merits of diesel traction under conditions such as 
those now existing. The principal advantage from the 
railway company’s point of view is that the new cars are 
all trailer-hauling, and can replace steam trains on services 
with little revenue and yet keep within the supply of 
imported oil fuel. 

Floor plans of the seating arrangements were reproduced 
in the issue of this Supplement for May 12, 1939. Four 
of the cars are to be arranged as twin-coupled sets with 
vestibule connections between the two vehicles, and will 
have a top speed of 70 m.p.h. They are intended to 
replace the existing single-unit cars on the Birmingham— 
Cardiff service. One car is being fitted up solely for 
parcels traffic, and the remaining 15 vehicles are for 
branch line and subsidiary services. Of these 15 cars two 
are being given dual-range gearboxes to provide alterna- 
tive top speeds of 60 and 40 m.p.h.; the others are geared 
for a top speed of 40 m.p.h. and are designed to haul 
trailing loads up to 60 tons. Electro-pneumatic multiple- 
unit control is incorporated in all cars. 


Improvements in Design 


In general, the design of the mechanical portion is based 
upon that of the trailer-hauling railcar No. 18, which has 
operated so successfully on the Lambourn Valley branch, 
but the contour of the new cars, particularly at the ends, 
differs from those of the preceding 18 A.E.C. railcars on 
the G.W.R. Compared with No. 18 car, the principal 
differences are :— 

Engines staggered and moved outwards towards the bogies, 
instead of being mounted opposite to one another at the mid- 
length of the chassis. 

Detail modifications to the side mounting and engine sus- 
pension. 

New type of engine with improved oil-cooling arrangement. 

Radiators carried behind engines, at mid-length of chassis, and 
fitted with intermediate header tanks for de-aeration. 

Cooling by two fans per radiator. 

Axleboxes re-designed with S.K.F. roller bearings. 

Two tread brake shoes to each wheel, in place of internal- 
expanding brakes. 


Hydraulic shock absorbers of the piston type, instead of the 


previous disc pattern. 
Electro-pneumatic controls with new design of preselector. 
Self-contained control table. 
Single-lever shunting controls at each side of the driving cabin. 
Improved layout of control wiring. 


Engine Equipment 


The engine now used is of the A.E.C. direct-injection 
type, to give maximum possible fuel economy. The six 
cylinders are 120 mm. by 142 mm. and the engine is set 
to give 105 b.h.p. at 1,650 r.p.m. compared with the 
maximum output of 120 b.h.p. at 2,000 r.p.m. of the 
earlier 115 mm. by 142 mm. engines with Ricardo heads. 
Compared with the standard A.E.C. road transport 
engines, the previous railcar units had an enlarged sump 
to give better oil cooling, but a further improvement has 
been made in cooling the oil by passing it over water- 
cooled grids in the big sump; the water itself is cooled 


by circulating through the outer bank of gilled tube 
elements in each radiator, and water passing in series 
through the elements. The radiators themselves are car- 
ried on rubber cushions mounted on brackets cantilevered 
from the main underframe members. The cooling is by 
two fans per radiator, mounted directly on a fixed counter- 
shaft forming part of the transmission cardan shaft line. 
Each countershaft has a belt drive to a dynamo and two 
exhausters. Every car of the 20 is equipped with two 
engines, giving an aggregate output of 210 b.h.p. 


Transmission 

The transmission is on the same general principles as 
adopted for previous A.E.C. railcars, and comprises, down 
each side, a fluid flywheel, cardan shaft, Wilson epicyclic 
gearbox, cardan shaft, and bevel axle-and-reversing gears 
on the end of the inner axle, and a cardan shaft and bevel 
drive to the outer axle of the bogie. The five-speed gear- 
box has ratios of 6°38, 4:5, 2:53, 1°64 and 1:0 to 1, and 
the axle bevels 2°59 to 1. The auxiliary gear reductions 
are 0-919 to 1 for the twin-car express sets, and 1:63 to 1 
for the single-unit cars; the dual-geared cars have auxiliary 
gear ratios of 1:09 to 1 (high) and 1-63 to 1 (low). The 
electro-pneumatic remote control] is designed to give defi- 
nite movements for all motive power equipments under 
the control of the driver, irrespective of the air pressure 
available; the preselector motor is of a simple but ingenious 
design to give the five positions with only three moving 
parts. The magnet valves for each side are grouped 
in a very accessible position near the radiator, and are 
enclosed in a casing with a hinged drop cover. The dual- 
range cars have 11 magnet valves and the single-range 
cars nine. To avoid cross connections, jumper couplings 
are fitted to all four corners of each railcar, and are sym- 
metrical about the centre line. For shunting purposes a 
switch, normally closed, is inserted in the control, to allow 
the necessary operations to be effected with the driver 
leaning out of the window at either side. 

The new cars have 38-in. wheels spread over a bogie 
wheelbase of 8 ft. 6 in.; the bogie pivots are pitched at 
43 ft. 6 in. centres and the car length over headstocks is 
62 ft. Curves of a minimum radius of 3} chains can be 
negotiated. The single cars have 48 third class seats and 
the estimated tare weight is 35 tons. The twin-car sets 
have a buffet, and lavatory, and provide seating accom- 
modation for 104 passengers. 


Accelerations 
The twin-car sets are geared to give top speeds of 11°8, 
16:8, 29:9, 46-1, and 75-5 m.p.h. on the respective gear 
steps; the single-unit single-ratio cars 6-7, 9-4, 16:8, 26-0, 
and 42:5 m.p.h.; and the dual-geared cars 10-0, 14-1, 25-2, 
38-8, and 63-7 m.p.h. on high gear and 6-7, 9-4, 168, 
26:0, and 425 on low gear. Maximum tractive efforts 
are 11,380 lb. in first and 1,840 lb. in top for the twin cars; 
10,060 lb. in first and 1,630 Ib. in top for the single unit 
cars and in low ratio for the dual-geared vehicles; and 
6,720 lb. in first and 1,090 Ib. in top for the dual-geared 

cars when operating-on the high ratio. 
Along the straight level the twin-car sets accelerate from 
rest to 20 m.p.h. in 27 sec., to 30 m.p.h. in 57 sec., to 
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Left: Side view of 
part of chassis show- 
ing, left to right: fuel 
tank and air reser- 
voirs: new A.E.C. 
engine ; fluid flywheel ; 
fan ; and radiator with 
auxiliary water tank 
above 
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Above: Continuation 
of side view from top 
illustration showing 
from left to right: end 
of radiator; second 
fan; magnet valve 
boxes; gearbox, and 
cardan shaft 
Right: Side view of 
bogie showing cardan 
shafts and axle drives 
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Chassis of twin-engined A.E.C. diesel-mechanical railcar for the Great Western Railway, as it ran trials on the 
Southall-Brentford branch. Between the left hand buffer and the brake pipe can be seen one set of Desilux horns 


40 m.p.h. in 95 sec., to 50 m.p.h. in 170 sec., to 60 m.p.h. 
in 285 sec., and to 70 m.p.h. in 490 sec., and a distance of 
about seven miles. The single-unit single-ratio cars can 
accelerate from rest to 20 m.p.h. in 28 sec., to 30 m.p.h. 
in 55 sec., and to 40 m.p.h. in 92 sec., and within a dis- 
tance of about 0°62 miles. Operating in high gear, the 
dual-ratio cars attain 20 m.p.h. in 26 sec., 30 m.p.h. in 
54 sec., 40 m.p.h. in 98 sec., 50 m.p.h. in 176 sec., and 


60 m.p.h. in 300 sec., and within a distance of about 
3-6 miles. Hauling 60 tons of trailers, the acceleration 
of the single-unit cars is to 20 m.p.h. in 68 sec., to 
30 m.p.h. in 170 sec., and to 40 m.p.h. in 336 sec. 
Already a number of chassis have been tested out on the 
Brentford branch of the G.W.R., operating solo and in 
multiple-unit, and as bodies are finished at Swindon, 
further tests with complete railcars will be undertaken. 
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Diesel Train Operation in Australia 


Brief notes on the two years’ work of 
the New South Wales long-distance sets 


| ie September, 1937, the first of five diesel-hydraulic 
power vans and passenger trailers was put into traffic 
on the New South Wales Government Railways, and 
the remainder followed shortly after. A complete train 
comprises a 720 b.h.p. power van, a first class trailer, a 
second class trailer, and a parcels van, as described in the 
issue of this Supplement for October 29, 1937. The 
motive power equipment in each van consists of two eight- 
cylinder Harland & Wolff two-stroke engines driving indi- 
vidual sets of Voith-Sinclair hydraulic transmission. These 
power units are located end-to-end in the centre of the 
power car, and are started by air. They have a continuous 
rating of 330 b.h.p., and were described and illustrated 
in the January 22, 1937, issue of this Supplement. 


Track Conditions 

These trains operate over the line between Parkes and 
Broken Hill, a distance of 422 miles. In the first two 
years of operation until September last, the five power 
vans had covered a mileage in excess of 450,000, equal 
to more than 45,000 miles per van a year, as all five 
units were not introduced at the same time. From Parkes 
to Condobolin, a distance of 63 miles, the track is laid 
with 60-lb. rails and has ash and earth ballast. Maxi- 
mum speed over this section is limited to 50 m.p.h. 
Between Condobolin and Broken Hill the track is laid 
with 80-lb. rails, and although only earth ballast is used 
these diesel trains are allowed to run up to 70 m.p.h. 
Over the 359 miles from Condobolin to Broken Hill the 
average running speed is 50 m.p.h., and this can be con- 
sidered as quite good in view of the ballasting and the 
unfenced condition, which leads to numerous slowings. 
Over the Condobolin—Parkes section the average run- 


ning speed is 35 m.p.h. 
A train crew consists of a driver, diesel fitters, a guard, 
and a buffet attendant. 


The construction and maintenance 





of the trains comes under the Rail Motor Section, a depart- 
ment of the N.S.W. Government Railways, which has 
been in existence for nearly 20 years. The staff selected 
from the Rail Motor Section to maintain these diesel trains 
in service was used to construct the mechanical portions 
of the power vans and instal the engine and transmission 
equipment, and therefore gained a good knowledge of the 
complete design. 

The running cost of a four-car train is 2s. 4d. per train- 
mile, and this sum includes all charges of the traffic and 
locomotive departments with the exception of interest and 
depreciation. In this figure are included general over- 
haul charges of 6d. a mile for the diesel power van; 14d. 
a mile for the first class trailer; 14d. a mile for the second 
class trailer; and $d. a mile for the parcels van. 


Motive Power Performance 


Mr. Harold Young, Chief Mechanical Engineer of the 
New South Wales Government Railways, to whose design 
the trains were built, tells us that the main diesel engines 
have given reasonably good service, although experience 
gained in their operation has suggested that improved 
cooling to pistons and cylinders would result in an even 
more satisfactory performance. Regarding the hydraulic 
transmission sets, Mr. Young says that definitely no 
trouble has been experienced with any of the units, and 
that the oil used or lost through leakage is negligible. 

A four-car train tares 122} tons, of which 58 tons is 
from the power van and 17} tons from the parcels vehicle. 
The gross weight with 52 first class and 47 second class 
passengers and 13} tons of mail and baggage, approxi- 
mates to 140 tons. Extensive use of aluminium was made 
in the construction of the trailers. The trains are air- 
conditioned and the power for this and other auxiliary 
services is supplicd by two 34 b.h.p. National oil engines 
installed in each power car. 


Eight-cylinder Harland & Wolff 
two-stroke engine as used by the 
New South Wales Government 
Railways. The 135-mm. by 220- 
mm. cylinders develop a maximum 
of 360 b.h.p. at 1,200 r.p.m., but 
normally the engine is set to give 
a top output of 330 b.h.p. at the 
same speed. The dry weight is 
equivalent to 14 1b. per b.h.p. on 
an output of 360 b.h.p. 
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THE KADENACY IMPROVEMENTS TO TWO-STROKES 


A development which may lead to the much wider use 
of two-stroke engines for traction and other purposes 


two-stroke engines cylinder scavenging is usually 
imperfectly performed because, when air is sent in 

under pressure to drive out the still turbulent pro- 
ducts of combustion, a good deal of mixing takes place, 
and, by the time uni-directional flow has been set up 
towards the open exhaust port, the propelling air may be 
considerably vitiated. To ensure that on the closure of 
this port the cylinder contained nothing but uncontami- 
nated air it would be necessary to pump in an inordinately 
large quantity for scavenging purposes, thus wasting power 
in driving a bulky blower. Actually it should not be 
necessary to spend any effort at all in expelling the burnt 
gases, for these possess enough energy to effect their own 
escape and to refill the cylinder with clean fresh air. 
Yet the general trend for yedrs has been to try to force 
the exhaust out, and no notice has been taken of the 
return, or reaction, of exhaust gases leaving the cylinder 
with a high kinetic energy. 


Self-Evacuation of Exhaust 


In engines built according to the Kadenacy principles 
careful attention is given to the design of the exhaust 
passages and also to the timing of the port openings, so 
that the exhaust gases eject themselves precipitately, and 
the intake air follows immediately after them. By watch- 
ing these points it has been found possible to secure a 
uni-directional flow of burnt gases towards the exhaust 
port almost immediately after release has taken place. A 
port admitting fresh atmospheric air can be opened by 
the time the exhaust pressure in the cylinder has fallen to 
about 5 Ib. per sq. in., because by this time the outward 
flow of burnt gases has been so well established through 
the exhaust that there is no tendency either for gases to 
blow back through the air inlet or for incoming air to 
become mixed with such gases. If advantage is taken 
of the self-evacuating properties of the burnt gases, the 
boundary between air and gases remains well defined, 
and as the gases pass out air passes in by a process of 
natural aspiration, the exhaust and intake being two 
separate phases. 


Excess Air 


The energy with which the burnt gases escape is suffi- 
cient to draw through the inlet port before this closes 
about 14 or more cylinder volumes of air. The excess air 
follows the exhaust gases out of the cylinder, and it pro- 
duces a useful internal cooling effect, due to which an 
engine converted to work on Kadenacy principles can be 
run at higher power outputs and yet show no sign of 
overheated valves or pistons. This excess air with natural 
aspiration is a most striking feature, and not a little of the 
improved performance given by Kadenacy engines can be 
attributed to it. 

Because a greater proportion of the waste heat passes 
down the exhaust pipe, a smaller proportion passes to 
the cooling jackets, and the diminution in some converted 
engines is striking. Higher power outputs are obtainable 
because the air in the cylinder is not contaminated with 
burnt gases, and will effect the efficient combustion of a 
larger charge of fuel than could be admitted to the 
cylinder of an ordinary two-stroke engine. This more 
sustained combustion gives a broader indicator diagram 


corresponding to a higher m.e.p., and yet the maximum 
or peak cylinder pressure may be lower than formerly. 
Not only are the cylinder temperature conditions easier, 
but less exacting conditions are experienced by the 
bearings. 

Test Results 


The Kadenacy type of engine further has shown itself 
to be more economical in fuel than pump-scavenged 
models. An idea of the extent of all these improvements 
was afforded by tests recently carried out on a single- 
cylinder 700 cc. Junkers opposed-piston engine before 
and after conversion. At the normal maximum speed of 
1,200 r.p.m. the m.e.p. was increased from 84 to 130 lb. 
per sq. in., but the engine would run at the greater speed 
of 1,700 r.p.m. in conjunction with a m.e.p. of 136 Ib. 
per sq. in., corresponding to 25 b.h.p. Compared with 
the original limit of 10-75 b.h.p. there was thus a 132 per 
cent. increase in. the power output. The maximum cylin- 
der pressure was reduced from 1,040 to 930 lb. per sq. in., 
when the m.e.p. was 90 lb. per sq. in., and was only 
985 Ib. per sq. in. for a m.e.p. of 140 Ib. per sq. in. 
Actually the engine could be run up to 2,100 r.p.m. 
when converted in accordance with the Kadenacy prin- 
ciples. The fuel consumption in the original engine varied 
between 0-495 and 0-53 Ib. per b.h.p.-hr. Over the same 
speed range with the converted engine it varied between 
0-363 and 0-378 Ib. 


Patent Rights 


The rights of the Kadenacy principles for all countries 
except France are held by the Armstrong Whitworth 
Securities Co. Ltd., of Slough, and although extensive 
experiments have been, and are being, conducted at the 
company’s works, it is the policy to grant non-exclusive 
licences and not to manufacture engines. The Petter 
two-stroke Superscavenge engine is built with the 
application of Kadenacy principles, and operates with an 
m.e.p. of 82 lb. per sq. in., compared with 67 lb. pre- 
viously. But on the test bench engines of this type have 
shown m.e.p.s of 100-125 Ib. per sq. in. without giving 
any trouble or causing undesirable conditions. Experi- 
ments have been made also with an auxiliary marine 
engine, and Armstrong-Kadenacy engines have been 
designed and built to prove the extreme efficacy of the 
principle when unhampered by existing designs. 





RAILCAR REPAIR EQUIPMENT.—To facilitate the repair 
of diesel railcar components the administration of the 
Entre Rios Railway has introduced into its workshops a 
number of simple and effective jigs, made partly from 
scrap material. One of the most interesting is a double- 
pedestal universal stand which accommodates either a 
Wilson gearbox, Vulcan-Sinclair fluid coupling, reverse 
gearbox unit, or an air-compressor assembly; the table and 
component can be rotated through 360 deg. and locked in 
any position. Trays for the tools are provided on the 
columns, and a removable tray is fitted in the lower part 
of the stand to collect the drained oil, dirt, and cleaning 
waste. Similar items at the Parana workshops are a 
universal crankshaft stand; a stand and tray for fuel 
injection pumps and cam boxes, and a fixed air- 
compressor stand. 
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RAILCAR AIR RESISTANCE 


A description of the calculations and test results obtained from a 
type of standard-gauge double-bogie car designed for speeds of 60 to 


75 m.p.h., 


HE precise computation of the resistance of a railcar 
or of any railway vehicle on a purely theoretical basis is 
really impossible, but it is possible to give a rough esti- 

mate of the resistance on theoretical considerations with the 
addition of some practical figures gained by experience. 
The resistance of a railcar consists essentially of wheel and 
axle resistance and air resistance. In compliance with the 
results obtained from the resistance trials of ordinary 
rolling stock the running resistance may be assumed to be 
constant, and dependent on the car weight only. The 
resistance offered by the air has been found to vary approxi- 
mately as the square of the velocity of the relative wind, 
and it is approximately true to say that the total resistance 


W is: 
(1) 


# and 


W=«.G+ 6V? 
where G is the weight of the car and V is the speed ; 
8 are empirical figures. 

Wind tunnel tests have shown that the air resistance 
W, in kg., of a body can be expressed by the formula : 


Wa = > V8 (F;, x Cy + F; (2) 
where 7 denotes the specific gravity of air in kg. per m.°3 ; 
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MODEL N?@ 616-160222 
THE DIMENSIONS IN BRACKETS ARE THOSE OF THE FULL SIZED CAR BODY 





Fig. 1\—Wind-tunnel model of Arpad railcar 


and having a smooth but not true aerodynamical contour 


g the gravitational acceleration in m. per sec.*; Fy the 
frontal area of the body in m.? ; F, the surface of the body 
along the direction of the wind in m. 2: Cy coefficient of 
shape resistance; and C, the coefficient of frictional 
resistance ; V is the wind velocity in m. per sec. Tests 
have shown that Cy may be assumed at 0-3 to 0-5 for 
streamlined railcar bodies and C, amounts to about 0-005 
for smooth surfaces. 

Values for shape resistance much lower than those 
quoted above are known in automobile and aeroplane 
practice, but owing to limitations in railway service the 
above mentioned figures cannot be appreciably reduced. 
A railcar generally must run in either direction, and both 
ends of the body must have practically the same shapes. 
The middle part of the body cannot possibly deviate from 
the usual prismatic shape, if suitable accommodation for 
the passengers is taken into consideration. Both these 
conditions render it impossible to give railcars an ideally 
streamlined body, and a certain compromise has to be 
made. 


Air Resistance Coefficients 


When designing the first Arpad express railcars, Ganz 
assumed the value of Cy to be about 0-50 and C, to be 
0-005, and a resistance of 2-2 kg. per ton was allowed for 
the friction of the wheels and axles. Allowance for the 
air resistance of the under part of the car was made by 
taking into consideration as frontal area the whole sectional 
area of the car from top of roof to rails. Thus, for a railcar 
of the Arpad type, having a body length of 22 m., a maxi- 
mum width of 2-985 m., and a height above top of rails of 
3-30 m., Fy was 9-85 m.? and F, equalled 277 m.? including 
the surface of the underpart of the car. This gave the 


expression : 
W = 2-2G + = 5 (9-85 x 0-50 + 277 x 0-005) V? 
2x 9-81 ’ 
= 2-2G + 0-38V?. 


If the speed be expressed in km.p.h. instead of m.p. sec. 
the above expression is reduced to : 


W = 2-2G + 0-0292V?. 

In calculating this expression the specific gravity of the 
air was taken at 25°C. At temperatures other than this the 
specific gravity 7 of the air varies with the temperature in 
accordance with the well-known formula : 





273 
= Reece ccceeee 3 
y= 1-6 x 73.6 (3) 
where ¢° denotes the air temperature in °C. Accordingly, 


at an ambient temperature of 30° C. the air resistance 
would be reduced by about 10 per cent. compared with the 
resistance at 0° C. The above formula was found to have 
given a fair approximation for the resistance of the Arpad 
railcars when coasting tests were carried out on the finished 
vehicles. 

Two Test Methods 


For the measurement of railcar resistance two methods 
are available, viz., the coasting test, and the wind tunnel 
test. Coasting tests have the advantage that they require 
no special apparatus additional to that present in every 
railcar, and as the measurements are made on the car itself 











Diesel Railway Traction 


Fig. la—The double-bogie diesel-mechanical 

Arpad railcar of the Hungarian State Railways 

which for some years maintained a 56 m.p.h. 

business service between Budapest and Vienna. 

The aerodynamical design of this car, and 

others modelled on it, is discussed in this 
article 


no assumptions have to be made to approach actual condi- 
tions. But this method has the drawback that it cannot 
be used for preliminary tests, and it is not possible to 
change the shape of the car in accordance with test results. 
Further, owing to irregularities of the track and weather 
conditions the figures obtained are subject to wide varia- 
tions, and to obtain reliable average values a great number 
of tests have to be made, and this is expensive. 





Wind Tunnel Possibilities 


Wind tunnel tests are excellent for preliminary work 
and changes of shape of the model until the best results 
are attained enables a car of the most suitable contour to 
be built. If an existing wind tunnel is available, tests may 
be carried out at a comparatively low cost, but such 
investigations have the shortcoming that only the air 
resistance can be obtained, and even then certain assump- 
tions have to be made. For instance, the way the model 
is made may greatly influence test results. If an ordinary 
wind tunnel is used, the model is often in the form of a 
double car (see Fig. 1), 7.e., two bodies turned with their 
underside against each other. Thus the effect of the air 
current passing below an actual car running on a track is 
neglected, and the whole test is carried out under “ hot 
house ”’ conditions. 

Coasting Tests 


In order to obtain a clear view of the resistance of a 
certain type of car it is advisable to collate the results 
obtained by both of the above-mentioned methods. 
Coasting tests should be carried out on a straight level 
track, with, if possible, no wind blowing, and it is advisable 
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to make at least 6 to 8 runs alternately in either direction 
over the same track in order to eliminate some of the 
errors. Coasting should begin from the maximum speed 
attainable and continue as far as track conditions permit. 
This can be done by accelerating to top speed before 
arriving at the horizontal track section destined for the 
test runs. On entering the section the transmission is 
thrown into neutral and the engine is stopped. Thereafter 
the car will drift under its own inertia, and the speed will 
continually diminish as the kinetic energy is spent in the 
work performed against resistance. 


Necessary Readings in Coasting Tests 


In order to ascertain the resistance at different speeds, 
it is necessary to take frequent readings of the speed, time, 
and distance covered. This may be done either with the 
aid of a well-trained personnel allotting a separate person 
to each instrument, or by photographing the speedometer 
and stop watch placed side by side, by means of a small 
moving-picture camera making exposures at certain 
intervals. It is necessary to have a speedometer that 
indicates speed by a continuous movement of the pointer 
and not by jerk-wise sequence given by some types. 
Readings should be so taken that a table of speeds against 
distances covered is obtained, and another table of speeds 
against time. The exact weight-of the car being known, 
either of these two tables supplies sufficient data for 
ascertaining the resistance. 

In order to obtain the resistance, a distance-speed graph 
is first constructed from the record sheets. If the loss 
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of kinetic energy during a certain distance equals the 
work performed against resistance, then : 
(V.? — V,?) m* 


= =S x We 


(4) 


where V, and V, respectively denote the car speeds in 
m.p.sec. on entering and leaving a certain section of the 


kg. per sec.? 
m 


I ° . 
track ; m! = —, the mass of the car in , includ- 
o 


5 
ing an allowance of 5 per cent. for the rotating masses ; 
S the distance in metres and W,, the mean of the resistance 
within the same track section. From this equation the 
resistance W,, may be expressed for each section, and thus 
a graph of the resistance as function of speed may be 
constructed. 


Deceleration Curves 


When constructing the curve of deceleration, efforts to 
trim the curve should not be carried too far. It would be 
very tempting, for example, to substitute the curve between 
about 100 and 30 km.p.h. by a straight line, but this 
would be wrong, as the curve of deceleration could be a 
straight line only if the resistance were also a linear function 
of speed, which, as is known from wind tunnel tests, is not 
the case. 

Using the same symbols as above, it is known, that : 

Wds = mv X dv 


and 
dv 
—- = —/y + 
ds go 
where 8 is the angle of the tangent of the distance-speed 
curve. Wherefrom: 
W = — mv X ig 6. 


If the distance-speed curve were a straight line, then 
tg 8 ought to be constant, meaning that 
W = — mv. const. 
t.e., the resistance would vary in direct proportion with 
the speed. 


In order to give a guide for the proper correction of the 
deceleration curve it is useful to re-construct a deceleration 


TasLe I.—Resutts or Coastinc Tests, Ganz Douste-Bocie Raitcar, EGyPTIAN 
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Diesel Railway Traction 


CAR N° ESR 5221 
COASTING TESTS 
| TRACK SECTION N?1500-1585.1 (ABDA-LEBENY) 


” ” 


GRADIENT t+ 1 


4000 


HEAD WIND 


» 1610 1499.4 (LEBENY-ABDA) 3M.PER SEC 
REAR WIND 


6000 


8000 
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Fig. 2—Speed-distance curves obtained from coasting 
tests with car shown in Fig. 2a, with wind of 7 m.p.h. 
The tests were undertaken in Hungary 


TaBLe II.—ReEsutts oF CoastinG Tests. GANz DouBLe-BoGie RaILcar, EGYPTIAN 


State RAILWAys. 
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curve from the definite resistance formula. Fig. 2 shows 
a curve thus re-constructed, and it will be seen that the 
middle part of the plot has a slight curvature and that 
there is an inflection at about 40 km.p.h. 

The other means of obtaining the resistance from the 
results of coasting tests is the table of speeds and time. 
If speeds are plotted against time, the curve obtained will 
be similar in appearance to that from speed-distance. 
After having properly corrected this curve, the resistance 
may be obtained through the equation 

We WINS cimcnmcicn (5) 


where a is the rate of deceleration in m.p.sec.?._ The value 

a may be obtained by dividing the curve into sections and 

deriving the mean of the deceleration within each section 

by means of the equation : 

dv _ Av 

dt At 

in which Av denotes the drop of speed within one section 

and At the time spent during this deceleration. 
Ascertaining the constant coasting speed over various 

down grades supplies a handy and fairly precise means of 

checking the results obtained by the above two means and 


a= 


SPEED, V, KM. PER HR. 


Fig. 5—Time-speed curves obtained by 
calculation from coasting tests. The test 
results are compiled in tabular form on the 


opposite page, see Table II for Fig. 5, and | a a 


Table I for Fig. 2 
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SPEED DIAGRAM 
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Fig. 4 (above).—Railcar tractive resistance curve ob- 
tained from distance-speed diagram drawn up from 
coasting tests with Ganz E.S.R. railcar 


Fig. 3 (left)—Resultant curves of coasting tests directed 
to allow for short gradient shown in Fig. 2 


may also prove useful for the definition of the resistance 
curve where level tracks of sufficient length are not 
available. 

This test is based on the fact that if » is the slope in 
per cent. and G the weight of the car in tons, then the 
force Z in kg. acting on the car and tending to move it 
downhill will be 


Z=10xnxG. 


If a section the exact slope of which is known is entered 
at a speed at which it is estimated that the resistance would 
be about the same as the force Z, the car will very shortly 
attain the constant balancing speed at which the resistance 
is actually equal to the moving force of the slope, and 
thus supplies one point of the speed-resistance curve. 
For example, a coasting test (see Table VII) of a Ganz 
railcar, weighing 3,748 tonnes gave a balancing speed of 
79 km.p.h. on a slope of 0-667 per cent., thus giving a 
resistance at this speed of 6-67 « 37-48 = 250 kg. (marked 
S in Fig. 8). 

Tables I and II give actual test results of one of the 
Ganz railcars of the Egyptian State Railways. The results 
contained in these tables are represented in Figs. 2 and 5, 
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and Figs. 3 and 6 are diagrams of the same tests corrected 
to allow for some short gradients on the line and trimmed 
to enable the derivation of the curve of resistance to be 
made. Figs. 4 and 7 are the diagrams of tractive resistance 
against speed obtained by means of the formule (4) and (5) 
from Figs. 3 and 6. In the same diagrams are also shown 
the curves of the formule, giving a fair approximation of 
the test diagram. Fig. 8 shows the two curves, one 
obtained by the traction resistance formule from the 
time-speed, and the other from the distance-speed diagram. 
lig. 8 also gives the resultant curve of the two tests, which 
may be taken as the mean of the above two ways of measure- 
ment and calculation. For the sake of simplicity two tests 


rasLe Ill LEADING PARTICULARS OF SINGLE-UNnit GANz CARS ON THE EGYPTIAN 
STATE RAILWAYS 
One 240 b.h.p. engine mounted on bogie at one end 
Wheel dia ee ae ; 0-92 m. (36 in.) 


3°95 m. (13 ft.) driving 
2°50 m. (8 ft. 24 in.) trailing 
Pitch of bogies m. 
Overall length of body 22 m. (72 ft. 24 in.) 
Max. width of body 2-985 m. (9 ft. 9} in.) 
Height above rails 3-5 m. (11 ft. 6in.) 
Max. service speed 110 km.p.h. (68 m.p.h.) 
Weight empty, but including supplies 37-5 tonnes 
Seating capacity . YP ‘ 70 

Described in issue of this Supplement dated September 6, 1935. 


Bogie wheelbase 


only are shown as examples, these two being representative 
of a number of tests and giving about average values. It 
will be noted that the resulting formula for traction resist- 
ance is slightly more favourable than that obtained for the 
Arpad type of railcar, in spite of a somewhat higher wind 
resistance of the body as shown by the wind-tunnel tests 
discussed later. This may be attributed partly to the 
higher temperature—28° C.—at which the tests were 
performed, and partly to a slightly lower resistance of the 
underside of the car body, which, in this case being occupied 
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Diesel Railway Traction 


Fig. 6—Resultant time-speed curves corre- 
sponding to Table II and Fig. 5, corrected 
to allow for the short gradient 








% 6 IT 


to a greater extent by auxiliary machinery and _air- 
conditioning plant, may have given a closer approxima- 
tion of a solid body or of a covered underside, thus offering 
less opportunity for the formation of a turbulent air 
flow below the car body. A certain allowance must 
naturally be made for errors of measurement. To be on 
the safe side it seems advisable to use a formula giving 
somewhat higher resistance figures, and therefore the use 
of the original formula (for 25° C.) of: W = 2-2G + 
0}-029V? may in this case also be justified. It is advisable 
to make allowance for eventual lower ambient air tempera- 
tures. 
Wind-Tunnel Tests 

If existing tunnels made for testing aeroplane models 
are used, the railcar models must be suitably adapted. 
The most usual way of testing is to make a double model, 
i.e., the model of the body of the railcar will be made in 
duplicate and these two assembled bottom against bottom, 
giving a model symmetrical to the dividing plane and thus 
permitting an air flow similar in character to that caused 
by a railcar running close to the ground. In addition to 
wheel and axle friction the resistance caused by the air 
current passing below the car is neglected, and it will have 
to be estimated separately by comparing wind-tunnel 
tests with the results of drifting tests. 

Exhaustive tests were carried out on the models of three 
different types of Ganz railcar bodies at the wind tunnels 
of the Vickers Aviation Co. Ltd., at Weybridge (see Fig. 1). 
In addition to testing the models in an air flow parallel to 
the longitudinal centre lines, measurements were made 
with the models turned at different angles to the flow in 
order to investigate the influence of resultant wind. 

The results of these tests are shown in Tables IV to VI 





Fig 6a.—A test run on the Suez line with one of the 240 b.h.p. Ganz cars of the Egyptian State Railways 
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Fig. 7—Tractive resistance curve obtained by means of 


equation (5) from Fig. 6 


for models set at angles of 0 deg., 15 deg., 30 deg., and 
40 deg. to the direction of the air-flow. The figures given 
already refer to full-scale bodies. In the tables, Va 
denotes the component of wind velocity parallel to the 
longitudinal centre line and Vr the component acting 
perpendicularly to it; A and R are the components of 
the force acting in the directions of Va and Vx respec- 
tively. It will be seen that the components acting in the 
direction of the longitudinal centre line sometimes diminish 
at the larger angles of resultant wind, which is explained 
by the fact that the components Pa cos $ and Px sin 9 
of the wind pressure Pa and Pr (see Fig. 9) act against 
each other, and although P, and Pp may be large in them- 
selves, their difference may be comparatively little. 
Consequently the accuracy of the figures at such angles 
is very low. An exact knowledge of resistance figures at 
these great angles is not of major importance, because it 
would take an almost disastrous gale to make up a resultant 
wind of such angle at higher car speeds, and naturally 
high track speeds are never stipulated for such weather 


Taste IV.—Air RESISTANCE COEFFICIENTS FROM TRACK TESTS, GANZ ARPAD 
DovusBLe-BoGi£ RAILCAR WITH SHELL-TyPE BUFFERS 


0° Angle between centre line of railcar and directions of air flow— 


Va 75 100 120 150 km.p.h. 
A = 122 217 312 490 kg. 
From these : B, = 0217 
V, = 0 km.p.h. 
R =O kg. 
15° Angle between centre line of model and direction of air flow 
Vv, 116 120 145 150 km.p.h. 
A = 332 355 521 555 kg. 
From these: B, = 0-0247 
Ve = 31 32-2 38-9 40-2 km.p.h. 
R 1540 1650 2410 2580 kg. 
From these : Be = 1-592 
30° Angle between centre line of model and direction of air flow 
Vv, = 104 120 130 150 km.p.h. 
A 289 385 452 602 keg. 
From these : Ba = 0-0267 
Vv, = 60 69-3 75 86-6 km.p.h. 
R 3490 4670 5490 7300 kg. 


From these: B, = 0-973 


40° Angle between centre line of model and direction of air flow— 


vy, = 92 115 120 150 km.p.h. 
A = 16 25 27-2 42-7 kg. 
From these : Ba = 0-00189 

Va * 77 96-6 101 126 km.p.h. 
R = 5260 8260 9000 14,050 kg. 


From these: Bp = 0-883 
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Fig. 8—Comparison of curves obtained from time-speed 
and distance-speed diagrams 


conditions. The components Pa sin 9 and Pr cos $ acting 
vertically to the longitudinal centre line are additive, and, 
as may be seen from the test results, very high side forces 
result. 

In order to give an idea of the variation of the resistance 
figures as a function of the direction of the resultant wind, 
the coefficients 8, and §r are shown in Tables IV to VI, 
where 

ee 
Ba Vat and 6 VRE 

Fig. 10 shows the coefficients 84 for defining the forces 
acting in the direction of the longitudinal centre line, 
Vr 
Va 
in a beam wind of 0 to 60 per cent. of the car speed. Of 
course, if the direction of the wind is not exactly perpen- 
dicular to the direction of running, the speed and angle of 
the relative wind may be obtained easily by adding the 
vectors of car speed and wind, and on basis of the two 


TasLe V.—Atr RESISTANCE COEFFICIENTS FROM WIND-TUNNEL TESTS OF MODEL OF 
Ganz DousB_Le-BoGie RAILCAR FOR THE E.S.R.; Semi-Evuiptic Burrers 


plotted against the ratio <=, and shows the wind resistance 


0°? Angle between centre-line of model and direction of air flow— 


Vv, = 75 100 120 150 km.p.h. 
A = 133-5 235 339 522 kg. 
From these: g, = 0:0235 
Vp =0 km.p.h. 
R 0 kg. 

15° Angle between centre line of model and direction of air low— 
Ve = 116 120 145 150 km.p.h. 
A = 393 421 616 662 kg. 
From these: B, = 0-0293 
Ve = 31 32-2 38-9 40-2 km.p.h. 
R = 1630 1750 2545 2730 kg. 
From these : Bp = 1-69 

30° Angle between centre line of model and direction of air flow 
v= 104 120 130 150 km.p.h. 
A = 250 334 391 521 kg. 
From these: B, = 0-023! 
Vv, = 60 69°3 75 86:6 km.p.h. 
R = 4020 5350 6290) 8400 kg. 
From these: Bp = 1-12 

40° Angle between centre line of model and direction of air flow— 
Ve = 92 115 120 150 km.p.h. 
as 182°5 286 311 485 kg. 
From these: B, = 0-0216 
Ve = 77 96-6 101 126 km.p.h. 
R = 5710 8920 9750 15,200 kg. 


From these: B, = 0-958 
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Fig. 9—Wind forces acting on railcar (see also Tables 


IV to V1) 


vertical components of this resulting wind velocity the 
required resistance figure may be read off the diagram. 

The resistance offered by the underside of the car is not 
considered in the figures given previously, and an attempt 
to ascertain it may be made by comparing the results of 
the wind-tunnel tests with those obtained in actual coasting 
tests. It was found through drifting tests that the resis- 
tance of the Arpad type of railcar complied approximately 
to the formula (at 25° C.) : 

W = 2-2G + 0-029V?. 

Wind-tunnel tests gave for this shape of car body the 
value V = 0-0217 for = 0°; the difference between the 
two values of the coefficient of V may be attributed to the 


Taste VI.—Arr RESISTANCE COEFFICIENTS FROM WiIND-TUNNEL TEsTS OF MopEL 
oy Prorposep New Fors or Ganz Ralitcar TO Give Less Air RESISTANCE ; 
Sne._-Tyre Burrers 


O° Angle between centre line of model and direction of air fow— 


vy, = 75 100 120 150 km.p.h. 
A = 110 195 281 438 ke. 
From these: B, = 0:0195 
V, = 0 km.p.h. 
R =0O kg. 
15° Angle between centre line of model and direction of air low— 
Vv, 116 120 145 150 km.p.h. 
A 289 309 452 485 kg. 
From these: B, = 0:0215 
Ve 31 32-2 38-9 40-2) km.p.h. 
R 1520 1628 2365 2535 kg. 
From these: B, = 1°57 
30° Angle between centre line of model and direction of air low— 
Va = 104 120 130 150 km.p.h. 
A 153 204 239 319 kg. 
From these B, = 00142 
Vv, = 60 69-3 75 86-6 km.p.h. 
3850 5120 5980 7970 keg. 


From these B, = 1-06 


40° Angle between centre line of model and direction of air low— 
' 2 


Y= 9 115 120 150 km.p.h. 
A 124-5 195 213 332 kg. 
From these; B, = 0:0148 

Ve 77 96°6 101 126 km.p.h, 
R 5790 8980 9880 15,300 kg. 


From these : Be 0-964 
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resistance offered by the wind beneath the car body and 
may be taken thus: 


Bu = 0-029 — 0-0217 = 0-0073. 


Converting this figure to the same form as the values in 
formula (2), a value of C, = 0-024 results, which is almost 
tive times as great as the air resistance along a smooth 
polished surface. This increase may be attributed to the 
numerous excrescences below the car, to the turbulence 
of the air in the enclosed space between car body and 
truck ; by partly or wholly covering these, the value may 
be somewhat, though not much, reduced. But it must be 
borne in mind that this must be done in a way such that 
accessibility of the mechanical equipment is not made 
more difficult. Often the total enclosure of the underside 
of the car body with all its fittings would cause more 
inconvenience in maintenance than would be justified by 
the probable gain through a slightly reduced resistance. 

Working from the value 8, = 0-0217, the coefficient Cr 
of formula (2) will be : 


Cr => 0-43. 


In this calculation, differently from the method adopted 
when making the first approximation, the value Cp is 
referred only to the part of body above the centre line of 
the axles, with a cross section of 8-65 m.? and the surface 
of the bottom of the car is likewise not included in the total 
side surface area of 193 m.?, because in the factor 0-0073 
this had already been considered. 

In coasting tests such as outlined above, the resistance 
includes that offered by certain parts of the transmission, 
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Fig. 10—Values of coefficients for defining the forces 
acting on the car in the direction of the longitudinal centre 
line 
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Diesel Railway Traction 


which are in movement when the engine is at standstill, 
é.g., final drive and cardan shafts. When calculating the 
speed attainable, these losses are also included in the 
efficiency of the transmission, and actually they should 
not be taken into account a second time in the traction 
resistance. Nevertheless, in foregoing calculations these 
losses are included twice, in order to give a certain margin 
for eventual errors in measurement and calculations. 

An examination of the data in this article will indicate 
that for speeds of 100-120 km.p.h. (62-75 m.p.h.), the 
air resistance, although important, does not justify 
extremes in respect of aerodynamical form, as the power 
savings would be comparatively small, and for such speeds 
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TasLe VII.—BALANCING SPEED Tests, GANz CAR FOR EGYPTIAN STATE RAILWAYS ; 
Gross WEIGHT 37-48 Tonn’s; SHADE TEMPERATURE 28° C, 





| ae 
} | Gradient 





: | Time of | Speed over which vee | Engine at | 
Track | reading | ediiema | max. speed| fen od frontor | Remarks 
section! br. min. | km.p.h. achieved | Setting | rear | 
| |} + 0/00 
550-600} 10 55 | (enter) 82 | + 6°66 Vv | rear | Full fuel. 
(end) 86 | ‘ 
620-720) 11 0 (enter) 78 | — 6-67 | Coasting. 
} (end) 79-5 


1 


it is never reasonable to insist on a slightly more suitable 
aerodynamic shape at the expense of other practical 
railway operating requirements. 








Recent Small Diesel Locomotives 


ey"; of the features of British constructional practice 
for small diesel locomotives within the last year or 

so has been the number of units built with flame- 
proof equipment. One of these, for the oilfields of the 
Anglo-Iranian Oil Company, was built some little time ago 
by F. C. Hibberd & Co. Ltd. It is equipped with a 
National diesel engine set to give 36 b.h.p. at 1,000 r.p.m. 


A three-speed gearbox is fitted and at top engine revs. 


gives track speeds of 3-3, 5-5, and 8-9 m.p.h., the corre- 
sponding tractive efforts being 3,000, 1,980, and 1,240 lb. 
All the gears are operated by a single hand-wheel control 
which gives simple and easy change merely by turning the 
wheel. The reversing gear is operated by a separate lever. 
A flexible coupling is fitted between the engine and gear- 
box, and as it is of a rubber fabric type all the shocks 
are well cushioned before they reach the engine. With 
this type of gearbox the clutch control is eliminated. 
The final drive from the gearbox to the axle is by means 
of chains. 

Sanding gear of a special type with a single lever control 
provides sand for the leading wheels in either direction. 
The driver is seated across the cab, so as to give vision in 
either direction. The four wheels are spread over a base 
of 5 ft. 6 in., and the locomotive can negotiate curves 
of 45 ft. radius. The axleboxes are outside the frame 
and are fitted with roller bearings. Central buffing and 
draw gear is fitted at each end of the channel frame 
structure. 

The National oil engine is of the four-cylinder type and 
incorporates the maker’s patent combustion chamber, 





5-ton Drewry loco-tractor for opera- 


tion on lightly-laid 2-ft. gauge tracks 





which has the feature of horizontal valves. These valves 
may be withdrawn from the cylinder heads without dis- 
turbing any joints or breaking any pipe connections. 
Great care has been taken to protect the engine from dust 
and a large Vokes filter is provided on the engine air 
intake. To ensure that all air taken into the cylinders 
passes through this filter, grooves are machined on the 
under side of the valve covers, into which felt is 
inserted. The engine crankshaft is extended to take a 
pulley for driving a radiator fan. The temperature of the 
atmosphere on site reaches 125° F. in the shade and there- 
fore a very large radiator has been fitted to the front of the 
bonnet. Hibberd patent spark-arresting apparatus is 
included in the equipment and is arranged to ensure the 
minimum evaporation of water. The electric lighting 
equipment is also flameproof in accordance with the 
regulations of the Department of Mines. 


Loco-Tractors 


Recent Drewry deliveries include several 4- to 5-ton 
diesel-mechanical locomotives powered by Lister, Perkins, 
and Ailsa Craig engines, and for use on narrow-gauge 
tracks. The unit illustrated on this page is equipped with 
a 25 b.h.p. Ailsa Craig four-stroke engine. The trans- 
mission comprises a 14-in. Borg & Beck clutch and a 
three-speed gearbox giving track speeds of 3, 5, and 
9 m.p.h. in either direction at top engine revs. The final 
drive to the axles is through 1}-in. pitch Renold roller 
chains. The 18-in. wheels-are spread over a base of 3 ft., 
and sand is applied to them by gravity. 


THERMOIL 


N°9 


Hibberd diesel locomotive for operation 
under tropical and bad dust conditions 
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Notes and News 


Portuguese Diesel Prospects.—The Portuguese Rail- 
ways have been enquiring for a dozen diesel locomotives in 
powers from 150 to 300 b.h.p., to run on 5 ft. 6 in. tracks. 
The type of transmission is left to the tenderer. 


Producer-Gas Locomotives.—A number of small 
producer-gas locomotives with the Svedlund type of plant 
are being set to work, principally in short-distance freight 
service, on small Swedish railways, and several light petrol 
railcars and rail buses have been converted to producer- 
gas propulsion. Wood is the fuel used. 


North-Western (India) Railcars.—In the first 77 days 
of their mass operation in passenger traffic on the Jullundur, 
Amritsar, and Ferozepore areas, the 11 Ganz railcars of the 
North Western Railway of India covered 210,280 miles. 
The cars are pool-operated by Indian steam locomotive 
drivers, of whom 36 have already been trained and certified. 


Diesel Lubricating Oils.—According to a paper on 
fuel and lubricating oils read before the Société des 
Ingénieurs Civils de France by M. Jacques André, the 
high-speed four-stroke in general requires a lubricating oil 
with a paraffin base (Pennsylvania type). For two-stroke 
engines, in which the exhaust valve and gear and the 
piston rings are vital details, a lubricating oil with a 
naphtha base (U.S.S.R., Texas, &c.) was recommended. 


New Combustion Chambers.—An improved form of 
combustion space for precombustion chamber oil engines 
has been patented by Dr. A. J. Biichi, and comprises 
pockets formed in the piston crown, one under each 
valve, which slope up to a small pocket below the ante- 
chamber. Petters Limited also has patented a new com- 
bustion chamber ; it has a cylindrical recess in the piston 
crown from which a tangential groove leads to the injection 
nozzle. 


Central Argentine Railcars.—<According to Mr. D. M. 
Macrae, General Manager, the Ganz diesel railcar services 
inaugurated in April, 1938, by the Central Argentine 
Railway between Buenos Aires and Capilla del Sefior, and 
in the following July between Buenos Aires and Zarate, 
have proved very successful from the standpoints of 
economy in operation and increased passenger traffic. 
These services have now been extended to Pergamino and 
San Pedro. The monthly mileage is now about 88,000, 
and the average speed is approximately 40 m.p.h. 


Shunting Locomotive Mileage.—From being put into 
traffic in 1933 until the end of 1938 the Bo-1-Bo shunting 
locomotive with 600 b.h.p. Sulzer engine of the French 
National Railways (ex-P.L.M. division) covered 132,000 
km. (82,000 miles) and operated 29,076 hours, or approxi- 
mately 5,350 hr. a year. Later diesel-electric locomotives 
with Sulzer engines giving 635 b.h.p. at 735 r.p.m. were put 
to work in the Région du Sud-Est on October 18, 1938, 
November 30, 1938, and February 6, 1939, and up to 
March 31, 1939, had covered respectively 9,817 km. 
(2,082 hr.), 10,339 km. (2,251 hr.), and 3,870 km. (957 hr.). 


American News.—The Boston & Maine Railroad has 
ordered three 600 b.h.p. Electro-Motive and one 600 b.h.p. 
Alco diesel-electric switching locomotives. The New York 


Central has ordered five 6C0 b.h.p. Electro-Motive switchers. 
The Rocky Mountain Rocket diesel-hauled train of the 
Chicago, Rock Island & Pacific began operation on Novem- 
ber 12 between Chicago, Denver and Colorado Springs on 
schedules of 19 hr. eastbound and 19} hr. westbound for 


the 1,084 miles. On November 5 the Zephyr trains on 
the Chicago, Burlington & Quincy topped 8,000,000 service 
miles since the Pioneer Zephyr began regular service in 
1934. The new diesel-hauled 400 trains running between 
Chicago and the Twin Cities handled 12,186 passengers in 
and out of Chicago during the first month of service ; for 
the same period a year ago the steam-hauled 400 handled 
8,047 passengers. Each of the two new 400 trains is 
hauled by a twin-unit 4,000 b.h.p. diesel-electric locomotive, 
and the train is a ten-car set; the locomotive weighs 
276 long tons and the coaches 515 long tons. The Erie 
Railroad has ordered three 1,000 b.h.p. Electro-Motive 
and four 600 b.h.p. Alco diesel-electric switching loco- 
motives, and the Newburgh & South Shore Railroad one 
1,000 b.h.p. Alco locomotive. Beginning on December 1, 
the diesel-hauled Silver Meteor between New York and 
Florida has operated as a daily service. 


Sudan Locomotive Performance.—The two 350 b.h.p. 
six-wheel diesel-electric shunting locomotives built by the 
English Electric Co. Ltd. (mechanical portion by R. & W. 
Hawthorn, Leslie & Co. Ltd.) for the Sudan Railways, have 
been working satisfactorily at Port Sudan for about two 
years. They are employed in heavy continuous shunting, 
working 5,000 hr. a year, and are popular with the traffic 
staff. 











Trade Publications 


Radiators.—A four-page brochure (List No. 55) is to 
hand from the Spiral Tube & Components Co. Ltd., Derby, 
giving particulars of Spiral Tube radiators for diesel engine 
lubricating oil, and illustrating in section the newest form 
of cooling element for this purpose. 


Pressure-Charged Engines.—As we announced in 
the November 24 issue of this Supplement, Ruston & 
Hornsby Limited, of Lincoln, has introduced a range of 
vertical engines for which Biichi pressure-chargers are con- 
sidered as standard equipment. A simple exposition of the 
principles and practice of pressure-charging is given in 
one of Ruston’s latest brochures, entitled Extra Power 
from Extra Air. 


National Bulletin.—The November issue of this 
monthly publication of the National Gas & Oil Engine Co. 
Ltd., of Ashton-under-Lyne, contains brief particulars of 
one of the National alternative-fuel engines of 220 b.h.p., 
and a longer account of a sewage disposal plant equipped 
with the firm’s slow-speed oil engines. The December 
issue contains descriptions of a gold-mining plant, a cinema 
plant, and portable generating equipment, all with National 
engines. 


Horizontal Engines.—Not all of the Blackstone- 
Brush horizontal oil engines are suitable for rail traction 
applications, because of their bulk, and, as far as railcars 
are concerned, by the weight, too. But three of the four- 
cylinder engines, giving 190, 280, and 355 b.h.p. re- 
spectively, appear to be suitable for shunting locomotives, 
although the low speed 330-430 r.p.m. would give a heavy 
transmission. Nevertheless, a horizontal engine for yard 
locomotives has many attractions, and a study of the 
Blackstone-Brush catalogue No. 905B will yield some inter- 
esting information about a well thought out engine design 
and its possibilities in railway work. This publication is 
issued from the Stamford works of Blackstone & Co. Ltd. 
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The Swiss 12,000-h.p. Locomotive 


CONSIDERABLE advance in the design and con- 

struction of single-phase traction equipment appears 

to have been made in the new Oerlikon locomotive 
for the Gotthard route of the Swiss Federal Railways. 
Compared with the 8,625 h.p. (one-hour) locomotive of 
similar make set to work in 1932, the output on the same 
rating has been raised by 38 per cent. although the gross 
weight of the electrical equipment has been reduced by 
4 per cent. The ratings adopted have been governed by 
the specifications of the International Electro-Technical 
Commission, whereas the previous locomotive incorporated 
electrical equipment built to the Swiss Federal Railways’ 
own requirements, and this change has permitted much of 
the increase in power. In accordance with these ratings the 
armature and field windings are permitted a temperature 
tise (measured by resistance) of 105° C. on the con- 
tinuous rating and 120° C. on the one-hour rating 
(Specification I), and 105° C. on both continuous 
and one-hour-ratings according to the I.E.C. rating No. II; 
these are for Class B insulation. As indicated in the table 
on page 88, two one-hour ratings have been given to the 
traction motors of the new locomotive, one based upon 
current and the other upon voltage. The gross output 
at the motor-shafts in accordance with I.E.C. rating No. 1 
is 8,900 kW at 44:5 m.p.h., and in accordance with 
1.E.C. rating No. 2 is 8,400 kW at 46:5 m.p.h. 


Electric Traction on the Italian State 
Railways 


LECTRIFICATION of the Italian State Railways 
began in 1901 with the first conversion on the 
Milan—Porto Ceresio line, and for main lines in 

1902 when three-phase trials were begun on the Valtellina 
route. The route mileage electrified had risen to 300 in 1918, 
435 in 1922, 1,215 in 1932, 1,475 in 1934, and 2,460 at the 
end of 1938, and the current consumption rose from 457 
million kWh in 1934-35 to 750 million kWh in 1936-37, and 
to 873 million kWh in 1937-38. Owing to the rapid ex- 
pansion of electric traction within recent years the build- 
ing of State-owned power stations mainly for railway ser- 
vice has not kept pace with the demand for traction 
current, and about 73 per cent. of the energy consumed 
in the fiscal year 1936-37 was obtained from privately- 
owned generating companies with an installed capacity of 
275,000 kW in hydro-electric stations and 34,350 kW in 
steam stations. The proportion of purchased current is 
falling as new State-owned plants are opened, and in 1937- 
38 the proportions were almost 50-50. Energy is supplied 
to the electrified railways through a total of 4,200 miles 
of transmission lines at 66 to 130 kV, most of which was 
constructed by the electrical engineering staff of the State 
Railways. A special control service, working with a com- 
prehensive telephone system, is used to ensure the most 
economical and reliable distribution from the various 
supply networks. In addition to being of value in emer- 
gencies, the intelligent use of this control has enabled 
the price of current to be reduced, and further has helped 


to reduce the current consumption from 32-5 watt-hr. per 
tonne-km. as recorded over the years 1931 to 1935, to 
29-4 watt-hr. per tonne-km. in 1936-37. In this last- 
named fiscal year the cost of current was 0-142 lire per 
kWh, equivalent to 0-0042 lire per tonne-km. Over the 
same period the cost of coal per tonne-km. with steam 
traction was 0-0056 lire per tonne-km. with coal at 110 lire 
per tonne, giving a saving of 0-0014 lire per tonne-km. 
(or 25 per cent.) in favour of electric traction. But in 
1938 the price of coal rose to more than 150 lire per 
tonne, and the saving has risen to 0-0034 lire per tonne- 
km. in favour of electric traction. The average initial 
cost of a 3,000-volt d.c. electric locomotive is 17 lire per 
kg. of weight, as against 11 lire per kg. for steam loco- 
motives, but the weight per h.p. is only 34 kg. compared 
with 75 kg. By their higher speed with given trains and 
traffic, electric locomotives have improved the general 
efficiencies of the lines over which they operate, and in 
1936-37 the 1,190 electric locomotives ran 52 million train- 
km., whereas the 3,200 steam locomotives ran only 87 
million train-km., averages of 44,000 and 27,000 train-km. 
a year respectively. The cost of locomotive repairs also 
is in favour of electric traction, the repair charges being 
0-93 lire per train-km. for electric locomotives and 1-52 
lire per train-km. for steam locomotives. Moreover, by 
the elimination of smoke and ash, the maintenance and 
repair of the rolling stock is less on the electrified sections. 
Again, during the period 1936-37 electric traction required 
66 train-crew staff and 13 repair shop workers per million 
train-km., contrasted with 99 and 65 respectively with 
steam haulage. In the same year the electrified lines 
represented 25 per cent. of the total route length of the 
Italian State Railways, but they carried 25,000 million tonne- 
km. out of a total of 57,000 million tonne-km. for the whole 
system. Coal consumption on non-electrified lines in that 
year was 1,800,000 tonnes in traffic and 200,000 tonnes 
in shunting, but if there had been no electrified lines the 
importation of coal would have risen by about 1,300,000 
tonnes. Electric traction on the lines converted since the 
beginning of 1939 and on the lines now in process of con- 
version, will enable a further saving of 350,000 tonnes of 
coal a year to be made, and when the conversion of the 
$,000 km. (5,600 miles) of route sanctioned in 1932 is 
complete, the total yearly coal saving will be of the order 
of 2,500,000 tonnes. The operation of the remaining 
8,000 km. (5,000 miles) of route which are not scheduled 
for electrification will require the consumption of only 
600,000 tonnes a year, and even this figure can be reduced 
by the increased use of railcars which is contemplated. 
For the electrification of approximately 1,100 km. (685 
miles) of route scheduled to be opened this year, and in- 
cluding the lines turned over to electric traction since the 
beginning of January, an expenditure of about 600 million 
lire has been necessary, and of this sum about 81} million 
lire have been spent abroad; that is, out of a cost of about 
545,000 lire per route-km., 73,800 lire purchased foreign 
equipment or materials. On these schemes in progress, a 
saving of 86 million lire has been made by using Italian- 
produced aluminium for the e.h.t. transmission lines in 
preference to the imported copper used for previous 
conversions. 
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Electric Motive Power 


LTHOUGH there are no conversion schemes of any 
magnitude under way in Switzerland just now, ex- 
cept the electrification on the 15-kV 16§-cycle 

single-phase system of the Sud-Ost Bahn, over a route 
length of about 32 miles, there is considerable activity 
one way or another on the electrified sections of the Swiss 
Federal Railways and on the electrified private lines. 

The new 12,000 h.p. Gotthard locomotive built by 
Oerlikon and the Swiss Locomotive & Machine Works is 
completed, and is on show at the Swiss National 
Exhibition, but in addition the Federal lines have acquired 
two new double-bogie electric locomotives, the first of this 
type on the single-phase Swiss Federal system. The 
single-unit Red Arrow fast motor-coach design has been 
developed into a twin-car articulated set with first and 
second class accommodation and a buffet, so that for 
high-speed journeys over the electrified section the Federal 
Railways now have single and twin-unit motor-coaches, 
and the powerful triple-car sets. 

On the Rhaetian Railway, hitherto worked exclusively 
by locomotive power on the 15-kV single-phase principle, 
four new light-weight motor-coaches are to be put into 
traffic, in order to accelerate the services, particularly over 
the most heavily-graded lines. They should also reduce 
current consumption, for on the type of service operated 
between Landquart and Davos they will be able to haul 
a train with a seating capacity of 215 on a tare weight 
of 70 tonnes including the motor-coach itself, whereas 
with the existing C-C locomotives the weight is almost 130 
tonnes for the same capacity. The new motor-coaches 
are to have four 150 h.p. motors with spring drive, and 
will have 51 second and third class seats (including 
emergency seats) on a tare weight of 35 tonnes. The top 
speed is to be 40 m.p.h., the maximum allowed anywhere 
on the metre-gauge Rhaetian system. Electric braking 
is being incorporated, and when applied the single-phase 
traction motors will operate as separately-excited d.c. 
generators, the energy from which will be dissipated in 
resistances; the braking force will be closely regulated by 
adjustment of the exciting circuit. Brown Boveri is act- 
ing as main contractor, and the electrical equipment is 
being made by that firm and by Oerlikon. The bogies 
are to have a wheelbase of 7 ft. 103 in. and will be 
pitched at 42 ft. centres; over buffers the motor-coaches 
will measure 59 ft. 

The standard-gauge Uetliberg Railway, which shares 
the Selnau station at Zurich with the Sihltal Railway, has 
acquired a new all-metal light-weight motor-coach taring 
25 tonnes. It has a driving position at each end and is 
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fitted with electro-magnetic track brakes and Knorr com- 
pressed air brakes. Two new bogie aluminium trailers 
have also been put into traffic; they have bogies with a 
wheelbase of 5 ft. pitched at 21 ft. 8 in. centres and tare 
10 tonnes. The Uetliberg line is only 8 km. long and 
climbs out of Zurich at grades of 1 in 15 to 1 in 19, 
steepening near the summit to 1 in 14-3, most of it round 
sharp curves. It is operated on the 1,200-volt d.c. 
system, and as the Sihltal line is on the h.t. single-phase 
system the Uetliberg cars have bow collectors mounted 
ta one side of the roof in order to give adequate clearance 
in and near Selnau, for both railways use the same track 
for the first three-quarters of a mile or so. 

For use over the Sensetalbahn, connecting Giimmenen 
with Flamatt in the neighbourhood of Berne, which was 
built in 1902-03 and electrified in 1938 at a cost of 
465,500 fr. including stock, an up-to-date single-phase 
motor-coach has been supplied by Sécheron. One driving 
bogie with two motors is fitted below the luggage com- 
partment end of the motor-coach; at the other end is a 
simple carrying bogie, which, like the driving unit, is 
of the swing bolster type and is built up mainly by weld- 
ing. The two traction motors drive the 37-in. wheels 
througlf Sécheron quill drive having a gear ratio of 1: 5-25; 
they have a combined one-hour output of 450 h.p. at 
28:3 m.p.h., giving a tractive effort at the wheel rims of 
5,900 lb. On the continuous rating the aggregate output 
is 390 h.p. at 31:5 m.p.h., when the tractive effort is 
4,600 lb. The maximum tractive effort at starting is 11,850 
Ib.; the adhesion weight 28 tonnes; and the top speed 
46:5 m.p.h. Of the empty weight of 39-2 tonnes, 27-2 
tonnes represents the weight of the mechanical portion. 

Accommodation for 60 seated and a maximum of 70 
standing third class passengers is provided, together with 
luggage room, within an overall length of 65 ft. 6 in. 
The bogies have a wheelbase of 8 ft. 10 in. and are pitched 
at 45 ft. 5 in. centres. Electric resistance braking is in- 
corporated, in addition to air and hand systems applying 
two blocks to each wheel, and the control gives 15 power 
and 13 braking notches. The wheels themselves are of 
the light tyred type as first evolved by Uerdingen and 
Bochumer Verein, and the axles run in S.K.F. roller 
bearings supported by helical steel springs with a short 
compensating beam beneath. Up the maximum grade 
of 1 in 31 the motor-coach can haul 70 tonnes of trailers, 
and along the level 120 tonnes. For the few months 
between the conversion of the line and the delivery of this 
coach, traffic was operated by one of the old Seetal C-C 
locomotives loaned by the Federal Railways. 





A new 450-h.p. 39-ton single-phase motor-coach for one of the Swiss private railways 
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THE SCHARFENBERG MULTI-PURPOSE COUPLING 


¢ all the latest applications of the Scharfenberg auto- 
matic multi-purpose centre coupler used for electric 

and diesel stock the connection of the electric and 
pneumatic circuits is effected automatically as well as the 
mechanical coupling. A device for automatically opening 
and closing the air brake pipes is included, and the release 
of the coupler itself is effected through compressed air 
controlled from a handle in the driving position. Auto- 
matic steam heating connections can also be incorporated. 

The manipulation of the cable connection, arranged 
above the main coupler is effected by the movement of 
the coupler lock in the head. The control over the move- 
ment of the cable connector, which is turned back when 
the coupler is free, is such that at the same time as the 
connector moves forward the cover lifts up and frees the 
contacts, which are arranged on spring supports. The 
movement takes place so rapidly, under the influence of 
a powerful spring, that the contacts come together with a 
snap, and no arc can form. A connector can contain up 
to 70 contacts. In order to keep contact resistance, which 
increases with even slight oxidation of brass contacts, 
to a minimum, the contact surfaces are silvered. This is 
especially necessary in the case of line wires going to 
measuring instruments, as otherwise oscillation of the indi- 





























cating needles cannot be avoided when running, on account 
of the spring contacts rubbing on each other. 

In the coupled up condition the contact members are 
protected against moisture and brake dust by rubber 
packing pieces round the edges, which are pressed together. 
The position of the cable connector with respect to the 
buffer surface line of the main coupler can be accurately 
regulated by an adjusting screw. In order to be able to 
isolate faults which may occur in the electric (e.g., 
multiple-unit) control and to disconnect the defective 
vehicle electrically, the cable connector can be put in and 
out of engagement by hand without the main coupler 
having to be uncoupled. Disconnecting in this manner 
frees the positive connection between the coupling lock 
of the main coupler and the cable connector, so that when 
the main coupler is actuated the latter remains unaffected. 
The contact terminals are easily accessible for repairs. 
By undoing two hexagon screws the connector can be 
tilted forwards, leaving the rear face of the terminal box 
free when the cover is removed. There is a cable lead 
in on each side of the connector, providing a standard 
type for general service although only one lead in is 
ordinarily used. 

The cut-off cock in the brake pipe is also dependent in 
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its movements upon the coupling lock in the main coupler. 
From this arises the necessity of holding the lock in its 
end position when the coupler is uncoupled, differing from 
the practice hitherto. When the coupler is uncoupled the 
lock becomes spring-loaded and a catch secures it in its 
end position. At the instant that two coupler heads come 
together, the nose piece of one entering the recess in the 
other pushes back a trigger which frees the catch. 


Brake Connections 


The locks of the two couplers assume the coupled condi- 
tion under the action of the springs. On the extended 
spindle of the main piece of the coupler a striker is keyed, 
which actuates the brake pipe cut-off cock. In the un- 
coupled condition this striker presses the valve on the 
rubber packing ring against a spring, so that the valve 
disc keeps the brake pipe closed. In the coupled condi- 
tion the valve disc keeps the valve body closed to the 
outside under the pressure of the spring. This arrange- 
ments renders a packing gland for the valve spindle 
unnecessary. 

In order that an emergency application may be made 
if a coupling was to break through some fault, the air 
brake pipe must not be closed. This is achieved be- 
cause, on coupling, the valve is opened by the closing 
mechanism of the coupler, but on uncoupling it is not 
moved by the closing mechanism itself. This movement is 
carried out by the rod of the piston in the releasing 
cylinder, which also turns the closing mechanism of the 
coupler to the disengaged position. Thus the stop cock 
of the main brake pipe is closed only when the coupling 
is disengaged by handling the releasing cylinder, i.e., 
intentionally. 

For releasing the coupling by air a releasing cylinder 
is provided in the coupler head. The free end of the 
releasing piston rod is formed as a push piece, or buffer, 
and under the action of the air in the cylinder this pushes 
the coupling lock along until, at the end of the stroke, the 
spring is under tension and the locking catch engaged. 
After a brief interval the releasing cylinder becomes ex- 
hausted and its piston returns to normal under spring 
power. When two couplers are being disconnected both 
cylinders are operated to bring the coupling locks in both 
heads into their end positions, in which condition alone 
the main air pipes are properly shut off. To avoid having 
to use the release device on both vehicles the releasing 
cylinders of two connected couplers are joined together 
through a special equalising pipe, the mouthpieces of 
which are arranged beneath the main reservoir pipe. To 
operate this device a release cock is fitted in the driver’s 
compartment through which, when it is in the uncoupled 





Emergency slip-on coupler for connecting standard 
hook coupling to Scharfenberg apparatus 
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Front of Scharfenberg coupler showing at the top the 
electrical connector with 70 contacts 


position, air passes to the releasing cylinder. The latter 
is exhausted once more when the cock is returned to its 
normal position. Unauthorised actuation of the cock is 
prevented by a lock, which can only be opened by the key 
of the driver’s brake valve. In order to uncouple two 
vehicles easily from a platform, or when they are stand- 
ing in storage sidings, without having first to go into the 
driver’s compartment, a releasing valve is provided out- 
side on each end of the vehicle. By pressing on the valve 
head with the hand, or with the foot from the platform, 
a connection is established between the main reservoir air 
pipe and the releasing cylinders. The air pipe connecting 
the various main reservoirs is also operated automatically 
by means of a valve in the pipe mouthpiece. 

To permit, of the coupler being uncoupled should the 
air releasing device fail (e.g., through want of air) a wire- 
pull and handle are provided, enabling the coupler heads 
to be disengaged by hand. 

The coupler head proper is connected by a link with 
the coupler spindle. Spring sheet covers, which engage 
with the shaft above and below, prevent the head from 
turning. The spindle is mounted, free to turn, in two 
vertically placed pins secured to the vehicle underframe. 
A spring bearing on the spihdle centralises the parts. The 
spring transmitting the push and pull forces is arranged 
in the hollow coupler spindle. It consists of a spiral 
spring as preliminary load spring and a ring form spring 
of about 30 tonnes full load as main spring. 


Emergency Coupling 

In order to couple, in cases of necessity, a vehicle 
equipped with the Scharfenberg coupler to a locomotive 
or vehicle fitted with the ordinary screw coupling, a special 
slip on and off coupling piece has been developed. It 
can be applied to any coupling hook and rests on the end 
face thereof through a spring buffer. As it has no guide 
nose and therefore does not possess the same limits within 
which two coupler heads can always engage with one 
another correctly, it has to be brought into the right 
position by hand after being placed on the hook. When 
this subsidiary coupler is brought into engagement with a 
Scharfenberg equipment the coupling is actuated auto- 
matically. Its release is effected by the hand pull attach- 
ment on the Scharfenberg coupler. Every vehicle fitted 
with that coupler which can run singly in service is pro- 
vided with the subsidiary attachment, enabling it to be 
coupled to a screw coupler at any time, if required. 
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12,000-H.P. ELECTRIC LOCOMOTIVE 


Twin-unit design for the operation of heavy express passenger trains and freight 
trains over mountainous grades on the single-phase Swiss Federal Railways. 
This locomotive is now on view at the Swiss National Exhibition at Ziirich 


2 _—— 
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Fig. 1.—The exterior of the latest Swiss single-phase electric locomotive with a maximum axle-load of 20 tons and 
a total weight of 230 tons 


ORE than eighteen months ago the Swiss Federal 
Railways placed an order for a new high-power 
electric locomotive for the Gotthard line, which in 

output was to exceed that of the two locomotives built 
for the same route in 1932 by 38 per cent., and which 
would be more powerful than any other electric 
locomotive in the world. This locomotive was com- 
pleted at the end of April last, and at the beginning of 
May was sent to the Swiss National Exhibition at Zurich. 
It was built to the requirements of M. G. Steiner, Chief of 
Electric Motive Power, Swiss Federal Railways, by the 
Maschinenfabrik Oerlikon and the Schweizerische Loko- 
motiv-und Maschinenfabrik, the former being responsible 
for the electrical equipment and its erection in the loco- 
motive, and the Winterthur firm for the mechanical 
portion. 

The new locomotive is similar in many respects to the 
Oerlikon 6,480-kW electric locomotive No. 11851 put into 
traffic on the Gotthard route in 1932, and which has now 
run over 600,000 miles, but the designers were able. to in- 








crease considerably the output of the electrical equip- 
ment, partly by reason of progess in design and partly 
because of the adoption of the modern I.E.C. ratings in 
place of the old Swiss Federal Railways specified ratings. 
Actually the great increase in output has been obtained 
with a decrease in weight, for the electrical equipment of 
the latest locomotive weighs 247,500 lb. compared with 
the 258,000 lb. of the 1932 machine. 

Numbered 11852, and designated Ae 8/14, that is, 
eight axles out of 14 are driven, the new locomotive has the 
same wheel arrangement as its prototype No. 11851, viz., 
2(1—Bo—1—Bo-1). It consists of two close-coupled 
halves which are always connected in service, and which 
are nearly identical to one another. The control is from 
either of the two driver’s cabs, located one at each end of 
the locomotive. Single-phase current at, 15 kV, 16% cycles 
is collected from the overhead wire by two pantographs. 
The driving wheels have a diameter of 53-3 in. and the 
carrying wheels 37-3 in. The wheelbase particulars may 
be obtained from the accompanying diagram. In com- 
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Figs. 2 and 3.—General arrangement and layout of the largest standard-gauge Swiss locomotive 
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plete working order the weight is 513,300 lb. (230 tons), 
of which the electrical equipment accounts for 247,500 lb. 
(1103 tons), the mechanical portion for 263,000 Ib. 
(118 tons), and the sand, tools and crew for 2,800 Ib. 
(12 tons). 

The total adhesive weight is about 158 tons, the driving 
axle load being 44,000 lb. The locomotive can haul ex- 
press trains with a weight, of 600 tons, exclusive of the 
weight of locomotive, on the gradients of 1 in 38-40 of 
the Gotthard line at a speed of about 40 m.p.h. Freight 
trains of about 750 tons trailing can be hauled on the 
same gradients at about 31 m.p.h. The two one-hour 
ratings of the locomotive correspond respectively to wheel- 
rim tractive efforts of about 88,000 lb. at a speed of 46°6 
m.p.h., and 97,000 Ib. at 44-5 m.p.h.; the maximum trac- 
tive effort normally is about 110,000 lb. In order to make 
it possible to use this high tractive effort effectively at 
starting, it is necessary that the adhesive weight should 
be raised from 158 tons to about 169 tons, or to indivi- 
dual driving axle loads of 47,500 lb. This is done in a 
very simple way, by transferring weight from the middle 
carrying axles, by means of a compressed air weight- 
shifter. The maximum starting tractive effort per- 
mitted by the electrical equipment is 140,000 lb., which 
can be maintained up to a speed of 39 m.p.h. But re- 
lated to the maximum adhesion weight of only 169 tons, 
this tractive effort gives a factor of adhesion of only 2:7, 
compared with 3-9 on the maximum one-hour rating. 
In view of these low ratios an electrically-operated wheel- 
slipping indicator is fitted in the driving position. 


Electrical Equipment 


Only two pantographs, of a lightweight type, are used, 
and this in conjunction with the smooth exterior of the 
locomotive, has considerably improved the appearance 
compared with the locomotive built in 1932. The high- 
tension circuits are shown in Fig. 8, in which will be 
noted the two disconnecting switches 2a and 2b and the 
two-pole earthing switch 4 which enable either of the two 





Fig. 4.—Interior of driving cabin showing the electric 
heating coils on the front windows to prevent frosting 
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pantographs or two main transformers to be cut out at 
will. In each driving position is a wireless line-voltage 
indicator, which shows the driver whether the contact wire 
is under voltage or whether the line is dead, without the 
pantographs being raised. This equipment was developed 
because of cases where a driver had raised his pantograph 
several times on a section of line which was temporarily 
dead, and had used up all the compressed air, the collec- 
tor finally having to be raised by hand pumping when the 
line did become live. The line voltage indicator is 
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Fig. 5.—-Rail tractive effort curve of the 
new 230-ton Gotthard electric locomotive 


in the form of a radio tube similar to that used in wireless 
reception sets, and a 7-ft. aerial for each indicator is 
carried on the locomotive roof. Operating current is fur- 
nished by a 36-volt battery. Current in the catenary 
systems of adjacent tracks do not influence this apparatus. 

For the speed control of the double locomotive, a newly 
evolved h.t. control is used, in which the secondary pres- 
sure is regulated on the primary side of the locomotive 
transformers. In view of this, only relatively small 
currents have to be dealt with, whereas pressure regula- 
tion on the low-tension side of the transformers would have 
entailed the use of cumbrous control gear for several 
thousand amperes. Such gear would necessarily have been 
very heavy and required much more space than the h.t. 
gear. The only low-tension switchgear within the ap- 
paratus rooms are the reversers and one electro-pneumatic 
unit switch for each traction motor group. At the inner 
end of each unit is a switchboard for the auxiliary circuits 
and the protecting relays of the locomotive. Each half 
of the locomotive is furthermore equipped with an air- 
brake compressor of approximately 82 cu. ft. per min. 
capacity at a pressure of 115 lb. per sq. in. 

The transformer being the heaviest single piece of ap- 
paratus it was natural to arrange it near the centre of 
the half locomotive, in an endeavour to gain the most 
favourable riding conditions. The increase of 26 per cent. 
in the rating (to 7,300 kVA) compared with that of the 
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1932 locomotive has been obtained with an increase of 15 
per cent. in the weight. 

Each transformer set consists of one regulating and two 
secondary transformers. For reasons of simplicity and 
weight limitations all three transformers are placed in a 
common oil tank. The high-tension tap-changer, however, 
is located in a special oil tank adjacent to the transformer 
tank, but there is no connection between the two oil tanks. 
The design of the entire transformer group and tap-changer 
is such that all high-voltage connections are inside the 
tanks. 

Two tap-changers connected to each transformer set 
are alternately operated by a special drive mechanism, 
and supply the secondary transformers with voltages taken 
from the taps of the regulating transformer in such a way 
that a total of 29 running steps result. The arrangement 
provides this number of running steps with only half the 
number of taps on the regulating transformer. The regu- 
lating transformer is built with the following taps : — 


1. 0 volts—Connection to earth (rail). 
2. 230 ~=«4, ~ Tap for auxiliary services—about 80 kVA. 
3. 840 a Tap for heating circuits. 
4. 1,050 First running step and tap for heating circuits of 450 kVA. 
5. 2,290 Running step. 
6.— 3,530 ” ’ 
7.— 4,650 
8.— 5,380 
9.— 5,980 
10.— 6,620 
11.— 7,440 
12.— 8,610 
13.— 9,430 
14.—10,070 
15.—10,670 
16.—11,400 
17.— 12,500 
18.—13,760 
19.—15,000 (connection with pantographs). 


In Fig. 7 is shown the construction of the three trans- 
formers arranged in a solid unit. The low-tension wind- 
ings of the two secondary transformers are always con- 
nected in series. The transformer tank is considerably 
reinforced to withstand the vibrations and shocks to which 
it is subjected in service, and the transformers are cooled 
by forcing the oil through fan-cooled radiators. An oil- 
circulating pump of simple design ensures a continuous 
flow of oil through the radiators; it is of a design developed 
years ago by Oerlikon for stationary transformer plants, 
and does not contain any stuffing boxes; the motor as 
well as the pump itself is entirely filled with oil. 


High-Tension Switchgear 


Each of the tap-changers consists of two units of plate- 
type selectors, the contacts of which are arranged in a 
circle. Fig. 6 shows the assembly of the transformers, 
tap-changers and tap-changer drive. In order to ensure 
a smooth transfer from one tap to the other, a transfer 
resistor is used, which is only in circuit during the transfer, 
its losses being thus reduced to the minimum. To prevent 
the contact arms from interrupting the circuits, four arcing 
switches are built into each tap-changer; they. are cam- 
operated and are connected mechanically with the contact 
arms in such a way that the latter never interrupt the 
current. The high number of running steps (29), results 
in comparatively small tractive effort increases when 
switching from one step to another, and the start of the 
locomotive is therefore smooth, and the speed regulation 
flexible. 

Tap-Changer Drive 

Each tap-changer set has its own driving mechanism, 
operated normally by a small d.c. motor connected to the 
36-volt storage battery. In Fig. 9 are shown the elec- 
trical connections of the remote control system. Each 
driving position is fitted with a master-controller. If 
either of tha two master-controllers is moved to a certain 
position, the driving motor built into the tap-changer drive 
operates it until the tap-changer has reached the corre- 
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sponding position. The electrical arrangement is such that 
the tap-changers of both locomotive units always reach 
identical steps at the same moment, otherwise the load 
would not be evenly distributed between the motors of 
the two locomotive units. The design of the tap-changer 
is quite simple, and consists mainly of the master-con- 
troller 150 (Fig. 10), the d.c. driving motor 158 with 
brake 162, two control relays 160a and 160b (for “‘ up ”’ 
and ‘‘ down ’’ movements), one sequence controller 165, 
and several auxiliary switches. The tap-changers can 
also be operated manually from the driver’s cab or at the 
driving mechanism itself. 

Manual operation is only possible for the tap-changer 
located in the same locomotive-half as the manual control 
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gear. Nevertheless it is possible to operate the rear unit 
manually, while the front unit is remotely controlled from 
its master-controller. The driver, when operating the rear 
unit, has merely to observe the voltmeters and ammeters 
arranged in the corresponding driving cab and then move 
the tap-changer to a position that results in approximately 
the same voltage and motor current as those shown by 
the instruments for the other unit. Fig. 11 shows the 
tap-changer drive, and this driving mechanism is very 
easily accessible in the locomotive itself as can be seen 
in Fig. 6. 


Traction Motors 


The 16 traction motors, as shown in Fig. 13, are of the 
compensated single-phase series commutator type with 
phase-displaced commutating pole field. Forced ventila- 
tion is provided by means of motor-driven fans arranged 
on top of the traction motors themselves. The central 
passage-way down the locomotive makes the motors easily 
accessible, particularly the commutators and _brush- 
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Ranch: een 
126-1 Isolating switch for control current 158 Drive for sequence switches 
1434 Reverser locking contact 159 Locking contact for manual control 
150 Controller 160a Control relay for sequence switch motor 
150a Spring contact 1606 Control relay for sequence switch motor 
127-1 Control current fuse 161 Foot-operated dead-man control 
155 Locking contact for sequence switch 162 Air brake control magnet 
156 Motor switch 165 Sequence controller 
57 Fuse for sequence switch motors 176 Resistance for air brake magnet 


Fig. 10.—Schematic diagram of the tap-changer drive and sequence of one half of the new twin-unit 12,000 h.p. 
single-phase Gotthard locomotive of the Swiss Federal Railways 
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Fig. 11.—Tap-changer drive erected in 
its casing, and with the cover removed 


holders, which can be inspected easily when the commu- 
tator cover has been removed. A rotating brush rocker 
permits the supervision of all brushes, even those normally 
located in the inaccessible lower part of the motor. Parts 
withstanding heavy mechanical stresses, such as housings, 
bearing shields and rotor-spiders, are made of cast steel, 
but wherever practicable, aluminium alloys have been 
used. This, combined with cast steel and welding, has 
resulted in a construction that has permitted appreciable 
weight reduction. The characteristic curves of the motors 
are given in Fig. 12, and—in aggregate for the complete 
locomotive—the powers are given in Table I, which as a 
matter of interest includes the corresponding values for the 
Oerlikon-built locomotive No. 11851 of 1932. 

Only mica has been used for the insulation of the com- 
mutator and motor windings. In order to suppress higher 
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harmonics, the rotor slots are slanted by one slot pitch. 
For the testing of the insulation values of the traction 
motor circuits there is an earthing current ammeter, the 
circuit of which is closed by the push-button switch. A 
current limiting resistance protects the instrument in case 
of a direct earth connection somewhere in this circuit. 
This test can be made at any time, even when the loco- 
motive is in operation. The traction motor circuit is 
earthed by means of a protecting resistance in such a way 
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p Output at wheel rims in kW, with 435 volts constant at motor 

yA Tractive effort at wheel rims, in kg. 

Vv Speed in km.p.h, with 15 kV in contact line ( 13-6 x V) 

V Speed in km.p.h. with 435 volts constant at motor 

t Power factor with 435 volts constant at motor 

n Efficiency with 435 volts constant at motor (Gear losses according to A.I.E.E.) 

Um Voltage of motor with 1,300 amp. current (notches 1 to 6; at rest) 

I Continuous current as function of the speed 

II One-hour current as function of the speed 
Wheel dia. 1,350 mm. 
Gear ratio 1: 3-47 


Fig. 12. 





Characteristic curves of one 750-h.p. single- 
phase traction motor 


that the highest service voltage of any part in this circuit 
is never more than the voltage of one motor, i.e., about 
450 volts at its highest value. In order to cut out one 
traction motor set, it is only necessary to interrupt the 
control circuit of its pneumatic unit switch. 

The two motors connected to each driving axle are per- 
manently connected in series in the motoring as well as in 
the regenerating combination. The four such motor groups 
of each locomotive-half are continuously connected in 
parallel. Each motor group is fitted with an electro-, 
pneumatically operated unit switch, which closes the motor 
circuit each time the master controller is moved from the 
zero to the first operating position; it opens the circuit 


TABLE I.—TractTion Motor RatiInGs, OERLIKON GOTTHARD LOCOMOTIVES, Swiss FEDERAL RAILWAYS 


Locomotive 11851 (1932) 


One-hour Cont. 
Standards for determination of ratings SBB SBB 
Output at motor shafts—H.P. as _- — 
es “ - kW. 6,480 6,100 
Tractive effort at wheel rim, lb. 81,000 72,500 
Speed, m.p.h. 38-4 40 +25 
* Not in 


~ 
| Locomotive 11852 (1939) 


Max. One-hour | Max. 
| 
ion IEC-I IEC-II_ | IEC-I _ 
aa 12,000 11,175 | 10,600 a 
eee 8,900 8,400 | 7,920 ne 
132,000* 97,000 88,000 | 80,000 143,000* 
62* 44-5 46-5 | 48 68* 
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again when the master-controller is moved to its zero 
position. Each motor group is furthermore fitted with a 
reversing-regenerating _ electro-pneumatically operated 
change-over switch, which never interrupts the power. 
The only principal electrical details in the low-tension 
traction motor circuits are one unit switch and one change- 
over switch for each motor group. It is this arrangement 
that makes the cab of the locomotive look so empty; all 
motor, auxiliary and control power cables are neatly tucked 
away. 

The motor-blower group of each pair of traction motors 
is operated by a 17 h.p. 220-volts 2,000 r.p.m. single- 
phase series-type motor. Each locomotive-half contains 
four such blower groups. As it is not necessary to supply 
the same amount of cooling air under all operating and 
climatic conditions, arrangements have been made to per- 
mit two such groups to be connected either in parallel 
or in series; thus, two economical speeds are obtained. 
During winter time the fan motors are connected in series, 
operating consequently at about half of the normal speed; 





in summer time, however, they are operated in parallel, 
thereby furnishing the maximum amount of cooling air. 
The desired connections are obtained by a three-pole cam- 
operated series-parallel change-over switch, of which two 
are used in each unit. The same motor-blower groups 
are also used to cool the transformer oil, by blowing air 
through an oil cooler arranged between the louvres in 
the locomotive side walls and the entrance to the fan 
housing. 

Torque transmission between the traction motors and 
the wheels is by means of individual axle drive on the 
SLM-Winterthur Universal system. This drive necessitates 
two motors arranged transversely within the locomotive 
above each axle. A double reduction gear with a ratio 
of 1:3-47 is incorporated, and as the two traction motors 
for each axle are connected mechanically they had to be 
connected electrically in series. The pinions on the inner 
ends of the motor shafts engage with others on an inter- 
mediate shaft below, and these drive the final gear wheel 
on the centre of the axle. ©The whole of the driving 
mechanism is enclosed in a dustproof casing and is 
adequately lubricated. 


Relays 
The main power and train-heating circuits are protected 
by overload relays which trip the main high-tension oil 
circuit-breaker, which is installed only in one half of the 
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Fig. (14 above).—750-h. p. force- 
ventilated Oerlikon traction motor 
and driving pinion. Two of these 
motors drive one axle through a 
centrally-located drive 


Fig. 15 (left).—The reverser and 
the electric regenerative braking 
change-over switch as installed 
in the 12,000-h.p. Gotthard loco- 


motive 


locomotive. In order to protect sufficiently the various 
circuits, the locomotive is equipped with the following 
relays :— 

(a) Eight instantaneous maximum current relays for the traction 
motor groups. 

(b) Two instantaneous maximum current relays for the train- 
heating circuits. 

(c) Two voltage relays for the automatic starting of the motor- 
blower groups. 

(d) Two interlocking relays for the tap-changer drive mechanism. 

(e) One instantaneous minimum tension relay. 

(f) One auxiliary time relay for relay (e). 

(g) One shunt relay for relay (e). 

(hk) One minimum current time delay relay for the high-tension 
circuit. 

(i) One blocking relay to prevent the tripping of the main oil 
circuit-breaker in case of heavy short circuits. 

To reset the relays and to close the oil circuit-breaker 
again in the event of one of the above mentioned relays 
having tripped, it is necessary for the driver to move the 
master-controller to the zero position. This also initiates 
the ‘‘ down ’’ movement of the two tap-changers to the 
zero position. Only after this has been reached is it 
possible to reclose the high-tension oil circuit-breaker and 
then to feed the main traction motor and other circuits 
once more. 


Regenerative Braking 


As the locomotive is to be used mainly on the moun- 
tainous Gotthard line of the Swiss Federal Railways, it 
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was only natural that it should be equipped with some kind 
of electric braking system. The system adopted was 
developed by the late Dr. Behn-Eschenburg of Oerlikon; 
it has been used on a large number of single-phase loco- 
motives and is claimed to be the only system that has 
been really extensively used on single-phase locomotives 
equipped with commutator motors. Its operation by the 
driver is extremely simple; all that has to be done to 
initiate regeneration is to move the master-controller to 
the zero position, turn the regeneration control handle from 
the motoring to the electric braking position, and then toad- 
vance the master-controller again to any desired operating 
position, but the driver must observe the ammeter of the 
traction motor circuits. Fig 17 shows the braking charac- 
teristic curves of the locomotive. From this it is obvious 
that a certain braking force corresponds to each braking 
step regardless of the speed of the locomotive, and this 
braking force remains practically constant over the entire 
speed range. The locomotive can be braked to a standstill. 

In order to provide electric regeneration to such an 
extent that the entire locomotive weight can be braked 
electrically on the 1 in 37 grades, the equipment also in- 
cludes four braking inductive coils; eight inductive com- 
mutating-pole shunts; and eight ohmic commutating-pole 
shunts. The weight of these details is about six tons, 1.e., 
about 2:6 per cent. of the total locomotive weight. 
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Auxiliaries 


A hot cathode rectifier is installed in one locomotive- 
half to charge the storage battery and to furnish current 
for the control and lighting circuits. The storage battery 
is of a 100 amp.hr. capacity. Two rectifier bulbs are 
provided, one of these serving always as a spare. There 
is no voltage regulator. Two double-stage air-cooled 
rotary compressors supply the necessary air for the air- 
brakes and all pneumatically operated apparatus. The 
driving motors of these compressors are of the single-phase 




















series commutator type. When starting the compressor 
groups, the motors are connected directly to the full tension 
of 220 volts. Fig. 16.—One of the four induction coils 
A small compressor of about 3-5 cu. ft. per min. operated for the electric regenerative braking system 
FIELD CURRENT - AMP. Curves 1-15 show the braking force at various speeds for 
0390 9 O90 8 8 S 5S S So So ___ braking notches 1-15. ' 
NW FW N Oo ~ Curve 0 shows the friction losses in the motor and gear 
®PAGCNARggyse F B 3 S&S Sse ive. pine 
Curves 200A-800A are the connecting lines for points of 
NOTCH similar armature current from 200 to 800 amp. 
i Normal outputs 
45min. 15min, Max. 
110 cate saliea oaien 
Speed, km.p.h. a sue ae 65-0 — 
100 eashion canal amp. ie 550 700-450 900 
Field current, amp. .. — 550-600 700 
Braking force at wheel rims, 
90 kg. (complete locomotive) 7,200 11,000 15,000 
Resultant current, amp. .. 900 1,200 —_— 
80 
70 
60 
S 
= 50 
40 
30 
20 
10 
So @ 4€@ 2£# © €& @& * 2 3 Ww is Fig. 17.—Characteristic curves of electric 
WHEEL RIM TRACTIVE EFFORT, THOUSANDS OF KG., regenerative braking as fitted to the new 
COMPLETE LOCOMOTIVE Gotthard locomotive 
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from the 36-volt storage 
battery is used for raising 
the pantographs in the 
event of no compressed 
air being available from 
the main reservoirs. This 
auxiliary compressor is 
automatically started as 
soon as the pantograph 
control switch in the 
driver’s cab is put to the 
‘* pantograph raised ”’ 
position. When the panto- 
graphs have touched the 
overhead wire, the main 
compressor groups are 
started up, and as soon 
as the main reservoir pres- 
sure has reached about 
50 lb. per sq. in. the 
auxiliary compressor is 
cut out. For use in 
special cases a manual air 
pump is provided, and 
permits the pantograph to 
be raised even if no com- 
pressed air is available, or 
if no battery current 
should be available for 
the small auxiliary compressor. In common with all 
Swiss Federal Railways locomotives, the new machine is 
fitted with train-heating equipment in which the heating 
line can be supplied either with 800- or 1,000-volts 
single-phase current. The heating output of about 450 
kVA is furnished by the transformer of one locomotive- 
half. 

At each driving position are two voltmeters to check 
the tension of the current in the traction motors and the 
position of the tap-changers in the two locomotive units. 
These voltmeters can be connected to a certain tap on 
the main transformers and calibrated to indicate the volt- 
age in the overhead contact wire any time the master- 
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Fig. 18 (left)—Interior of 

equipment room, showing at 

each side a traction motor 

surmounted by a _ motor- 
blower group 


Fig. 19 (below).—The light- 
weight pantograph as fitted to 
the inner end of each half of 
the new 12,000-h.p. single- 


phase electric locomotive 





controller is brought to the zero position. In eacn driving 
position there are also two ammeters for the traction motor 
current; an ammeter for the high-tension current; a wheel- 
slip indicator; and an ammeter and a voltmeter for the 
battery. The locomotive is equipped with dead-man ap- 
paratus of the Swiss Federal Railways’ standard pattern, 
and is also provided with Signum automatic train control, 
which is now being applied to all the Federal Railways’ 
main-line locomotives. The cable installation has been 
carefully studied, with the result that practically no elec- 
trical conductors are visible, all cables having been neatly 
tucked away in the lower part of the side walls, where 
they are easily accessible. 
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Micheline Electric Performance 


HE 32-wheeled 125-ft. Micheline pneumatic-tyred 
motor-coach for low voltage d.c. traction, which 
has been operating on the Paris suburban lines out 

of the Gare St. Lazare, has put up some outstanding 
performances. Although the top speed has been no more 
than 77 m.p.h., a speed of 694 m.p.h. has been maintained 
up a gradient of 1 in 220, and 57} m.p.h. attained on the 
1 in 28 gradient between Pecq and St. Germain. Numerous 
observations showed that from a start on this 1 in 28 
grade a speed of 50 m.p.h. could be attained in 660 yd. 
and in a time of less than 40 sec. The normal braking 
force gives a stop from 50 m.p.h. in about 175 yd., but 
a stop from 644 m.p.h. has been made in 153 yd., and ina 
time of 9-6 sec. Deceleration rates of 13 ft. per sec. per sec. 
have been attained during emergency brake applications. 
Compared with the ordinary multiple-unit trains the 
Micheline has shown current economies up to 30 per cent. 
on outer suburban stopping trains, but compared with fast 
trains over the same route the saving is only 10 or 11 per 
cent. This motor-coach, which weighs 32 tons tare and 
has a maximum seating plus standing capacity of about 
250, has a total one-hour traction motor output of 775 h.p., 
and a 28-notch control. In the efforts made to reduce 
weight the cables have been made of aluminium and the 
cable ducts of the same material ; the resistances are of 
stainless steel. The two traction motors are mounted on 
the underframe and weigh 2,020 Ib. each, and the complete 
electrical equipment scales only 7-1 tons. This Micheline 
motor-coach was illustrated and briefly described in the 
issue of the Electric Railway Traction Supplement for 
October 14, 1938. 


Electrification and Unemployment 


_— nearly all improvements which offer a reduction 
in operating expenses have to face the charge of 

causing unemployment was emphasised by Mr. J. H. 
Cansdale in his address entitled ‘‘ The Case for Railway 
Electrification,’’ an abstract of which is given elsewhere 
in this issue. It is a peculiar reflection on modern thought 
that the chief object of industry should be regarded as 
the provision of work, and it is to the tacit and general 
acceptance of this perversion that the employment of vast 
numbers of men all over the world on manufacturing 
instruments of death and destruction must ultimately be 
attributed. We use the word “‘ perversion’’ deliberately, 
for it is the natural desire of the individual to achieve 
“‘ leisure ’’ by completing his necessary ‘‘ work ’’ with 
the least possible effort and in the shortest time. If, then, 
leisure rather than work is the true aim of the individual, 
it must also be the true aim of the people as a whole, 
who are simply the integration of the individual. This 
leads to the observation that the all too frequent misuse 
of the terms “‘ work ’’ and “ leisure ’’ contributes to the 
perversion of the object of existence. ‘‘ Work ’’ is the 
expenditure of energy, and whether this is done pleasantly 
or unpleasantly to the individual makes no difference to 


the necessity for work in order to exist. Every normal 
person must work, or expend energy, every day, the 
alternative being death. And “‘leisure,’’ far from being 
synonymous with death, means the opportunity to expend 
energy, or “‘ work,’’ as one chooses. Every progressive 
device or process evolved has aimed at reducing human 
labour, and the absurdity of assuming, in the face of this 
obvious fact, that the object of industry is the provision 
of work, may be emphasised by considering what ought to 
be done if it were so. As soon as the devising of machinery 
and improved processes tended to reduce the amount of 
labour necessary to achieve a given quantity of production, 
either some of the machines should be deliberately 
smashed, or processes should be made more elaborate. In 
the case, for example, of the electrification of a railway, 
in order that its real economy should not throw men out 
of work, it should change from one system to another 
every few miles, beginning, say, as three-phase, continuing 
as direct current, going on as single-phase, and so forth. 
Then it should be wrecked, and rebuilt as often as might 
be necessary. 


Electric Traction in South Africa 


P Ygrrrenag as to the report of the South African Elec- 
tricity Supply Commission for the year 1938, the 
South African Railways have 590 route miles elec- 
trified, the equivalent track mileage being 1,217. 
Although this is only 43 per cent. of the mileage of the 
whole system, more than 25 per cent. of the entire traffic 
is handled by electric traction. In addition to the com- 
pletion of conversion work in the Rand area, except for 
certain freight-yards, the Durban local line from Booth 
to Wests (7 miles), and the 24-mile branch from Pine- 
lands to Langa, on the Capetown suburban system, were 
turned over to electric traction during the year, and 
electrification of the old Natal main line between Ross- 
burgh and Hillcrest, 28 miles, is proceeding. The con- 
sumption of electricity for traction rose from 235,961,538 
kWh in 1937 to 308,884,273 kWh in 1938, this increase of 
31 per cent. being due principally to the gradual ex- 
tension of the Rand electrified system, the operation of 
which required 63,473,297 kWh, an increase of 52,587,004 
kWh compared with the preceding year when only small 
portions of the line were electrified. The Natal electrified 
system, comprising about 413 route (698 track) miles con- 
sumed 193,515,650 kWh, an increase of 10-7 per cent. 
over the 1937 figure, and all this energy was obtained from 
Colenso power station. which was built in 1924 primarily 
to feed the Pietermaritzburg—Glencoe electrified line, and 
now has an installed capacity of 60,000 kW. Railway 
traction takes 76 per cent. of the yearly energy generated 
at Colenso. The Capetown suburban lines accounted for 
51,895,326 kWh, or 153 per cent. of the production of 
the Salt River generating station. The total traction con- 
sumption of 308,884,273 kWh represented 10-35: per cent. 
of the energy generated by the stations of the Electricity 
Supply Commission in the year 1938; 78 per cent. of the 
energy generated was taken up by the mining industry. 





94 Supplement to THE RAILWAY GAZETTE, August 18, 1939 Electric Railway Traction 


HEAVY ELECTRIC SHUNTING LOCOMOTIVES 


90-ton French locomotives operating in Juvisy and 

Vierzon hump yards, marshalling and breaking 

up 2,000-ton trains at a current consumption of 
56-watt-hr. per ton-mile 





L* year two big 12-wheeled electric locomotives were 
introduced by the French National Railways with 

the specific object of improving upon the performance 
of the standard double-bogie 1,500-volt d.c. locomotives 
in arduous hump yard work. Ordered by the ex-P.O.- 
Midi Railway before the fusion of the French railways 
into one big system, these new locomotives embody an 
unusual system of control which has no resistances, and 
thus eliminates the problem of the overheating of resistance 
elements during long spells of high tractive effort low- 
speed working. 

Although the locomotives are of the double-bogie type, 
only two motors are fitted to each bogie, and the six wheels 
are coupled by rods which, as the bogies have outside 
frames, are connected to flycranks. Of the total working 
order weight of 90-4 tonnes the electrical equipment ac- 
counts for only 20°6 tonnes. The 55-in. wheels are spread 
over a bogie wheelbase of 13 ft., and the total locomotive 
wheelbase is 40 ft. 3 in. Actually a top speed of 30 m.p.h. 
can be attained, but in yard service the speed rarely 
exceeds 74 to 8 m.p.h. Up the bottom part of the hump 
the speed is 6 to 8 m.p.h., and over the top 1 to 2 m.p.h. 
The main side members of the bogie frames are 24-mm. 
plates. Each bogie is supported on a three-point suspen- 
sion system in which the underhung laminated springs 
of the inner pair of wheels are connected by a cross- 
equaliser, and the middle and outer springs on each side 
by an ordinary compensating beam. Automatic Westing- 
house air brakes are fitted and apply two blocks on each 
wheel. There is also a regenerative braking system but 
this is not automatic. The centre pair of wheels on each 
bogie have thin flanges in order to assist the passage of 
the locomotive round curves, 


Electrical Equipment 

Instead of line current being fed directly to the motors, 
it is passed first to a motor-generator group, which has 
field windings variable over a wide range. This motor- 
generator group comprises (a) a compound-wound motor 
which drives a generator (6) with an anti-compound wind- 
ing; this generator feeds the armatures of the four traction 
motors, which are connected permanently in series, and 
the generator voltage may be regulated by means of an 
excitation rheostat; (c) an auxiliary generator for excitation 
which feeds the field windings of the four traction motors; 
the voltage of this auxiliary generator is regulated by an 
excitation rheostat; (d) a second auxiliary exciting genera- 
tor which excites the field windings of motor (a) of the 
main generator (b), and of the auxiliary generator (c). The 
weight of this four-machine group is 5°8 tonnes, or 28 per 
cent. of the electrical equipment weight. 

The contactors of the rheostats are operated simul- 
taneously by the controller handle, which works through 
a servo motor and not directly. The positions of these 
contactors correspond on one hand to the voltage delivered 
by the main generator and fed to the motor armature, 
and to the intensity of the current fed by the auxiliary 
generator (c) to the field windings of the motors. The 
combination of these gives a definite locomotive speed. By 
this’ means the speed of the locomotive is maintained 
almost constant, but the current absorbed by the traction 





motors varies according to the profile of the line and to 
the load. By a diminution of the excitation of the main 
generator (b) the excitation of the traction motors is 
increased, which results in the decrease of the speed of the 
locomotive. 

In the main 1,500-volt circuit from the pantograph 
there is a main circuit-breaker set for a rupturing current 
of 800 amp; an electro-pneumatic contactor set at 450 amp. 
1,500 volts; and the motor of the main generator set. This 
last-named motor has an output at the continuous rating ot 
400 kW and a one-hour rating of 525 kW at a normal 
tension of 1,350 volts. In the traction motor circuit is first 
the generator (b) of the motor-generator group; its current 
is 300 amp. on the continuous rating and 385 amp. on the 
one-hour rating, under a voltage varying from zero to 
1,500. The four traction motors drive the wheels through 
twin gears (one on each side of the motor, and with the 
gear wheel fixed to the wheel centre), with a ratio of 
14: 100 and have forced ventilation. The air required by 


each motor is furnished by a motor-blower group deliver- 
ing 40 cu. m. a minute at a pressure of 45 mm. of water. 
The motors are supplied with current direct by the 
auxiliary generator (d) at a tension of 80 to 100 volts. 
The main traction motor current is 300 amp. on the con- 
tinuous rating and 385 amp. on the one-hour rating. An 


The interior of the central driving cab. The roof structure 
is strong enough to support the weight of the pantograph 
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90-ton locomotive for hump yards electrified on the 1,500-volt d.c. system, French National Railways 


electro-pneumatic contactor, of the same type as that 
used in the 1,500-volt main circuit, is inserted to open and 
close the traction motor circuit, and two isolating switches 
are fitted to enable the two motors on either bogie to be 
cut out. 

The 1,500-volt auxiliary circuits comprise the air com- 
pressor and the heating of the cab, which are supplied 
through an electro-magnetic contactor rated at 10 amp. 


1,500 volts. The compressor is operated by a series motor 
of 16 h.p.; its capacity is 1,300 litres a minute at a 
pressure of 110 lb. per sq. in. All the low-tension cir- 
cuits, such as the controj and lighting, are fed at 72 volts 
by a cadmium-nickel baitery comprising 48 cells of 72 
amp.hr. capacity. The charging of this battery is 
normally carried out by the second auxiliary exciting 
generator (d). 








THE MELBOURNE ELECTRIFIED LINES 


The largest electrified system in Australasia has now been in operation 
for 20 years and has carried a total of nearly 3,000 million passengers 


Or May 28 last occurred the 20th anniversary of the 
opening of the Melbourne electrified suburban 

system of the Victorian Government Railways. 
Conversion work actually began in 1913 but the war de- 
layed operations, and it was not until 1919 that the first 
electric train ran—between Essendon and Sandringham. 
Most of the conversion work was finished by 1923, but 
small extensions were made up to 1930. Direct current 
at a tension of 1,500 volts is used, and the track gauge 
is 5 ft. 3 in, 

As now existing, the electrified system covers 173 route 
miles, equivalent to 437} track miles including sidings. 
Power is derived from Newport steam generating station, 
which is now being greatly extended at an estimated cost 
of £1,000,000. At the moment, its yearly coal con- 
sumption is about 150,000 tons. Almost 130,000,000 
kWh for railway traction purposes are supplied each year; 
about 16,000,000 for railway workshops, signalling, 
stations, yards, and for tramways; and about 10,000,000 
units are sold to industrial users. 


Supply and Distribution 


Energy is taken from Newport by means of 141 miles 
of underground cables to the substations in the inner 
suburban area, and by 152 miles of overhead cables, 
carried on extensions of the catenary structures, on the 
outer suburban sections. In each case the tension is 
20 kV. There are 21 substations, of which 12 are auto- 
matic in operation and need no staff. The largest sub- 
station is at Jolimont, near the heart of the system; it 
has four B.T.H. 4,500 kW rotary converter sets which 


have an aggregate one-minute capacity of 36,000 kW, that 
is, an overlcad of 100 per cenit. Automatic operation 
is applied to both rotary-converter and rectifier sub- 
stations. 

Above the main suburban tracks is an 0-25 sq. in. hand- 
drawn grooved copper contact wire supported by flexible 
droppers at 15-ft. intervals from a stranded copper 
catenary cable of 0:25 sq. in. c.s.a. There are no feeders 
for the contact wire other than the catenary. The con- 
tact wire is tensioned by weights of about 2,500 lb. every 
3,000 ft. or so, but experiments have been made with a 
spring-tensioning system, The normal height of the con- 
tact wire is 16 ft. 6 in., with a minimum of 18 ft. over 
level crossings and 14 ft. 6 in. under bridges. 


Rolling Stock and Mileage 


The motive power and rolling stock comprises a dozen 
double-bogie electric locomotives and 856 motor-coaches 
and trailers. The passenger stock is made up into trains 
of two to eight cars according to traffic requirements. 
Each motor-coach is equipped with two motors averaging 
140 h.p. each, and weighs 47-48 tons tare. The loco- 
motives are used for shunting in the Flinders Street area, 
and for freight trains between Melbourne and the termini 
at St. Kilda, Sandringham, Dandenong, Frankston, Lily- 
dale, Upper Ferntree Gully, Eastmalvern, Kew, and Hurst- 
bridge. The stock includes five motor parcels vans. 

Electric train mileage averages 7,500,000 a year, and 
approximately 130,000,000 passengers a year are carried. 
The number of passengers increased from 103,688,000 in 
1920, in the early stages of electrification, to 160,154,499 
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Right : Electric train on the flyover junc- 
tion at Spion Kop, near Melbourne 
Below: One of the electric locomotives 
operating in local freight service 


in the fiscal year 1926-27. 
bad trade caused a drop to 120,848,507 in 1931, but last 


Increasing competition and 


year the total was 132,035,095. One of the greatest capa- 
city tests was on the Melbourne centenary celebration day, 
October 18, 1934. During that 24-hr. period 1,092,350 
passenger journeys were made on the electrified lines, and 
500,000 persons passed through the barriers at Flinders 
Street station. A total of 2,562 trains arrived at and 
departed from Flinders Street and Princes Bridge stations, 
this number being an increase of 21 per cent. over the 
normal. For a two-hour period trains were being sig- 
nalled at the rate of one every 36 sec. at the west end 
of Flinders Street. A recent count of passengers using 
Flinders Street station on an ordinary day showed a total 
of 282,426, and the number of trains is now 2,170. 

Taking the electric services in toto, the acceleration is 
about 31 per cent. greater than by steam traction and 
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the frequency of service is 35 per cent. greater. Essendon, 
five miles from the city, is now reached in 5 min. less 
than in steam days ; Sandringham, eleven miles distant, 
in 11 min. less ; Ringwood, 153 miles out, in 23 min. less ; 
and Mordialloc, 164 miles out, in 15 min. less. The 
longest electric train journey possible is from Frankston 
to Lilydale, 50 miles. During peak periods a total of 105 
seven-car trains is in service, and during the three days 
of the tramway strike in 1934, a total of 118 seven-car 
sets was in traffic at the rush hours. 

Automatic power signalling has been extended and im- 
proved since the introduction of electric traction, and is 
now in use over most of the busy sections. Trip-gear, 
which automatically applies the Westinghouse brakes if 
a train passes a signal at danger, is installed throughout 
the power signalling area, and all electric trains are fitted 
with the necessary apparatus. 

A sum of more than £6,500,000 has already been ex- 
pended on the electrification, this total including 
£1,500,000 for the construction of Newport power station, 
but not the cost of the present extension, nor of the super- 
visory control of the power supply and distribution system 
now being installed. Other recent developments include 
improved lighting in the trains, loud speakers at Flinders 
Street and Princes Bridge, repainting of the passenger 
stock, a traffic control system, and heavier rails. 





Victorian Government Railways suburban electric stock in the sidings at Melbourne 
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THE MAINTENANCE OF ELECTRIC LOCOMOTIVES 


A correspondent summarises the careful super- 
vision and new methods of repair which have 
led to appreciable reductions in upkeep costs of 
single-phase electrical equipment on the Reichsbahn 





XUM 


| ager ype see on the German State Railway has shown 
that reductions in maintenance charges for rolling 

stock are closely linked up with strict co-operation 
between the departments responsible for ordering new stock 
and the maintenance and repair shops. Such collabora- 
tion helps to establish standardisation of the different 
parts of a locomotive, and in the retention of only those 
which give entire satisfaction or which can be modified 
for future use. Prosecution of such a scheme has resulted 
in the reduction of the numbers of types of electric loco- 
motive from 30 to half-a-dozen within a few years, and 
these six types have various features in common, such as 
traction motors, auxiliary motors, contactors, and control 
apparatus. Standardisation has produced a decided drop 
in upkeep costs in all workshops and depots. 

Apart from measures taken in the workshops, this re- 
duction in upkeep charges must also be attributed to two 
important modifications, viz., the substitution of individual 
axle drive for the old rod-and-jackshaft type, and the 
substitution of the old system of control on the secondary 
side of the transformer by a new method allowing pro- 
gression direct from one notch to the next. 


Increased Mileage between Repairs 


Although at first sight the prices of general repairs appear 
to be rising, it must be remembered that the running 
time between repairs has increased in even higher propor- 
tion, indicating that the efficiency of locomotive running 
rises almost pro rata with falling repair costs per mile. 
For the electric locomotives of Series E.52 (an old type 
with rod drive) the cost of a general overhaul has risen 
33 per cent. but the mileage between repairs has increased 
by 55 per cent. Heavy overhaul charges for locomotives 
of Series E.44 (modern double-bogie type) have risen by 
23 per cent., but the mileage between overhauls has in- 
creased by 44 per cent. Finally, for locomotives of Series 
E.75 (an obsolete type with rod drive) the heavy repair 
costs have gone up by 15 per cent. and the mileage 
between heavy repairs by 17 per cent. 

In 1922 the Reichsbahn introduced a new system of 
indexing and book-keeping, enabling each electric loco- 
motive to be marked up according to its characteristics, 
dates of repairs, and so on, divided into four headings, as 
follow : 

1. Locomotive assembly. 

2. Fixed parts of the traction motors. 

3. Movable parts of the traction motors. 

4. Transformer. 

On these cards are recorded observations made during 
inspections, such as mileage run and necessary repairs 
carried out, and from these details it is possible to deter- 
mine in each locomotive series those parts whose 
upkeep is unduly heavy, or which are liable to too fre- 
quent breakdown, so that they may be eliminated from 
future designs. 

Other important information is also recorded concern- 
ing such matters as the repair of motor windings, which 
are not usually affected except by accidental damage, or 
after an interval of time covering several inspection visits. 
Experience shows that these jobs, known as “ internal,’’ 


taken in relation to normal revision, can cause very heavy 
extra charges, which may be reduced by certain repair 
methods. 

With regard to traction motors, the problem is particu- 
larly delicate for new armature windings, which are prone 
to electrical and mechanical fatigues. This problem rests 
primarily on the type of insulation. The choice lies be- 
tween mica and bands of mica-silk. Mica is superior to 
mica-silk in many ways, chiefly by reason of its higher 
mechanical strength and its lesser sensitivity to the action 
of dust, particularly brake-shoe dust. But it has been 
found that the use of mica is more liable to give trouble, 
and is more costly than the use of mica silk; therefore a 
large number of motors supplied to the German Railways 
are insulated by bands of this latter material. Since the 
adoption of this material, the value of impregnation has 
been considered debatable except for the heads of coils, 
for which flexible micanite is sometimes used. But all 
parts of the armature where dust might accumulate are 
safeguarded by a special paste of asbestos base. 

If any damage occurs to a winding ten years old or 
more, it has been found preferable to fit an entirely new 
unit rather than to try and patch up the old. All work 
carried out on windings requires absolute cleanliness, and 
during interruptions the workmen must cover the parts 
under repair with pieces of linen. The skimming up of 
the commutators is done almost exclusively by means of 
diamond-pointed tools. The average duration of a com- 
mutator on the German railways is generally much higher 
than the average period allowed for the depreciation of 
the locomotive itself. 

In the Bavarian section of the Reichsbahn, where elec- 
tric locomotives maintain particularly heavy services, the 
increase in speeds and loads has resulted in a number of 
stator and armature breakdowns. The Munich electric 
locomotive repair shops have, by a change in methods 
for stators and armatures, simplified and lowered the costs 
of such repairs. Since the introduction of the new 
methods in 1936, the economies effected approximate to 
90 per cent. for stator repairs and about 80 per cent.. for 
armature repairs, together equivalent to an average of 
RM. 5,000 per motor. 





PaRIS METRO ExTENSION.—Line No. 10, from Auteuil 
to Jussieu was prolonged in July from Jussieu to the 
Austerlitz main line station of the ex-P.O.-Midi Railway. 

SoviET CONVERSION.—Electrification work is now being 
carried out on the 7-mile Mashtagi—Buzovny section of 
the Baku electric railway, and when this is completed con- 
version will be extended to the. Surahani—Kala section, 
11 miles long, the last remaining steam portion of the loop 
railway round the Apsheron peninsula. 

A Two-PowerR Mortor-Coacu.—The French National 
Railways have introduced in the Bordeaux area a motor- 
coach which can work either: directly off the 1,500-volt 
d.c. overhead contact wire, or on non-electrified lines 
through a diesel engine and generator.’ It is being used 
at the moment between Bordeaux and Périgueux, which 
route is electrified only between Bordeaux and Coutras, 
a distance of 32 miles. 














98 Supplement tt THE RAILWAY GAZETTE, August 18, 1939 


Electric Railway Traction 


The Economies of Railway Electrification 


Abstract of an address given before the E.P.E.A. Manchester Technical 
Group and before the Birmingham Electric Club by Mr. J. H. 
Cansdale, A.M.I.E.E., of the British Thomson-Houston Co. Lid. 


HERE is some difference of opinion as to the 
advantages to be gained by the electrification of 
existing steam railways. There is always a natural 

reluctance to make any change from what has been 
established, and to-day this attitude is not infrequently 
displayed towards railway electrification by supporters of 
steam traction. 

In order to justify electrification it must be shown that 
there will be a reasonable return on the additional capital 
expenditure which is involved in changing over from 
steam. Electrification offers many advantages, but it by 
no means follows that in every case it is economically 
justified. The various factors must be given full con- 
sideration and, on account of local conditions, widely 
different reasons may finally influence the decision to 
electrify. 

The lack of coal resources not only results in higher 
costs, but renders a country dependent upon outside 
supplies. To-day, particularly, this is a dangerous posi- 
tion to be in and every country is seeking to become 
as self-supporting as possible. This largely accounts for 
the extensive electrification work which has been done in 
France, Italy, Sweden, and Switzerland. Owing to the 
heavy capital charges on hydro-electric stations the actual 
cost of power is seldom less than with steam stations which 
have cheap coal supplies available, so that the advantage 
lies primarily in the availability, and not in the cost of 
hydro-electric power. 


Grades and Tunnels 


For severe grades the advantages of electric traction are 
great, especially where provision is made for regeneration. 
There are many outstanding examples of this all over the 
world. In America, the Chicago, Milwaukee, St. 
Paul & Pacific Railroad has 660 miles of electrified route 
on its Rocky Mountain divisions and crosses five ranges 
with grades averaging 1 in 50. The Virginian Railway 
operates a very heavy coal traffic in mountainous country 
over a distance of 134 miles. Originally, three large steam 
locomotives were required to take trains of 6,000 tons over 
the worst grades. With electric operation a single loco- 
motive takes the same load, with assistance in one grade 
only, over the distance in about half the time. Regenera- 
tive braking effects a considerable saving both of power 
and of brake shoe wear, and much higher speeds are 
possible on down grades as there is not the limit on speed 
imposed by mechanical braking to prevent overheating of 
brake shoes and wheels. Other examples of successful 
electrification schemes with these special features are the 
South African Railways, which handle heavy mineral 
trains over long mountain grades, and the Great Indian 
Peninsula Railway which has 182 miles electrified with a 
ruling grade of 1 in 37. 

The presence of smoke in tunnels constitutes a con- 
siderable hazard quite apart from the resulting damage 
and corrosion, and elaborate ventilating plant has to be 
installed in an endeavour to keep the tunnel clear of 
smoke. In some cases in the U.S.A. it is now made 
compulsory for railways to electrify all lines coming into 
a city. Since the New York Central was changed from 


steam to electric operation the terminal station in New 
York has been entirely built over and the valuable site is 
now being used to the best advantage. 

The limit of track capacity with steam operation is 
frequently reached, especially with suburban lines. To 
add further tracks in such cases is usually impossible and 
electrification offers the only solution. The present 
intensive services on many lines have been made possible 
only by electrification, which eliminates terminal move- 
ments due to locomotive switching and, by better accelera- 
tion, permits a higher schedule speed to be maintained. 
For such suburban services the multiple-unit train is ideal, 
as the train make-up can be altered quickly to suit 
different traffic conditions at various parts of the day. The 
advantage of this type of train is that it can be increased 
in length to accommodate a greater number of passengers 
without any decrease in acceleration as would be the case 
if steam locomotives were used. The limit of track 
capacity has been reached in some cases with heavy goods 
traffic and this was another reason for electrification on the 
South African Railways. The higher speeds and heavier 
trains possible with electric traction have almost doubled 
the track capacity. 


Power and Running Costs 


In countries where coal has to be imported, electric 
operation can show considerable saving, especially where 
water power is available. In the case of the electrified 
section of the Mexican Railway, where, with steam 
operation, oil fuel was used, there was a saving of 38 per 
cent. on the power bill. A factor which needs to be con- 
sidered is the age and efficiency of the steam locomotives 
which are being superseded. It is not unusual to find 
that the average age of steam locomotives in use on a 
railway is about 20 years. The last 20 years have seen 
a marked improvement in locomotive efficiency and this 
accounts for a wide divergence of figures when comparing 
power costs for steam and electric operation. For instance, 
during the period between 1910 and 1920, a figure of 
7 Ib. ‘of coal on a steam locomotive was taken as 
equivalent to 1 unit of energy supplied to an electric 
train, whereas 4-5 Ib. of coal is the equivalent on a modern 
locomotive. It is interesting to compare this with 1:5 lb. of 
coal per unit which is an average figure for the modern 
power station. Allowing for a transmission and conversion 
efficiency of 80 per cent, from power station to train, the 
ratio of coal consumption for steam and electric trains 
is 2°4:1. 

Taking the published figures for the Southern Railway, 
which is the only railway in this country with an electric 
train, mileage comparable with the steam train mileage, it 
will be found that in 1937 steam train fuel and water 
costs per train-mile were 8:67d. as compared to 7:44d. for 
the electric train-mile. The G.W.R. shows the lowest 
steam train cost with 667d. per train-mile and it seems 
that for this country, with cheap coal available, the power 
costs are likely to be, if anything, slightly heavier with 
electric operation. 

The more efficient operation of -electric trains with 
increased schedule speeds, together with reduced time 
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spent in preparation and cleaning, enables a considerable 
reduction to be effected in wages costs per train-mile. In 
the detailed analysis of costs for the L.N.E.R. section in 
the Weir Report the wages cost for steam operation were 
estimated at £671,665 and that for electric operation at 
£318,464, showing a saving of 52} per cent. 

In the Southern Railway report for 1937 wages per 
steam train-mile are given as 11-2d. compared with 2:02d. 
per electric train-mile. The difference here is accentuated 
because the first includes all goods trains whereas the 
second is for passenger trains only, and those mostly on 
suburban services. On the L.M.S.R., which ran six 
million electric train-miles in 1937 as compared with 
33 million on the Southern, the corresponding costs are 
11°67d. and 421d. Assuming a saving of 6d. per mile 
there would be a reduction in operating expenses of 
£25,000 per million train-miles. This represents the 
principal direct economy which electrification would give. 


Locomotive Maintenance Costs 


The electric locomotive, although initially more ex- 
pensive than the steam locomotive, is much less costly 
to maintain. The reduced number of moving parts, the 
absence of the fire and boiler and the cleaner conditions 
of working all make for less costly maintenance. It is 
difficult to obtain strictly comparable maintenance costs 
for steam and electric locomotives as there has been little 
experience of using the latter in this country. Much of 
the electric stock is new, whereas the steam locomotives 
are in many cases old and consequently require more 
maintenance. Inherently the electric locomotive or motor- 
coach requires less maintenance than the steam loco- 
motive at any period of its life. An average cost for 
steam locomotive maintenance in England is 35d. per 
engine-mile. This figure should be increased in compar- 
ing with electric train-miles since shunting with steam 
locomotives may increase engine miles to about 30 per 
cent. above train-miles. The corresponding cost per 
electric train-mile with multiple-unit stock is about 1-7d. 
The actual saving should be not less than 2d. per train- 
mile and this represents a further £8,300 per million train- 
miles per annum. The Weir Report, in the two detailed 
sections for which estimates were made, showed a saving 
of about 57 per cent. on maintenance in each case, and 
the costs given above agree with this. In the case of 
railways with heavy goods traffic the better basis for com- 
parison is the 1,000 ton-mile unit. On the Chicago 
Milwaukee Railroad, repair and engine house expenses 
were 27d. per 1,000 ton-miles with steam, but were re- 
duced to 9-5d. after electrification, thus showing a saving 
of 65 per cent. 





ELECTRIC TRACTION AND ACCELERATION.—Tests made 
on the French National Railways have shown that a 130- 
ton 4,000-h.p. 2—Do-—2 electric locomotive can accelerate 
a trailing load of 395 tons on the level from rest to 27 
m.p.h. in 60 sec., to 53 m.p.h. in 120 sec., to 72 m.p.h. 
in 180 sec., and to 81 m.p.h. in 240 sec. The 724-ton 
(tare) stainless steel twin-car motor-coach sets (see issue 
of this Supplement for August 20, 1937) can accelerate to 
67 m.p.h. in 60 sec., to 78 m.p.h. in 120 sec., to 84 
m.p.h. in 180 sec., and to 88 m.p.h. in 240 sec.; a top 
speed of 97 m.p.h. has been attained. The single-unit 
non-trailer-hauling motor-coaches (see issue of this Supple- 
ment for March 31, 1939) can accelerate on the level from 
rest to 84 m.p.h. in 60 sec., te 95 m.p.h. in 120 sec., and 
to 99 m.p.h. in 180 sec.; a top speed of 106 m.p.h. has 
been attained, and 95-96 m.p.h. maintained -for some 
distance. 
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Electric Traction in Unusual 
Guise 





HE illustration on this page shows a four-wheeled 
eleciric locomotive pulling three barges abreast on 
the Canal de la Haute Deule, near Lille, in France. 

Electric traction has proved capable of drawing three 
laden barges at a faster rate than the previous horse trac- 
tion could deal with one barge. Current is taken by the 
locomotive from an overhead contact wire supported by 
wooden masts located beneath the trees alongside the road. 
A trolley wheel is balanced on the contact wire and is 
pulled along through a cable connecting it to the top of 
the locomotive. Electric traction of a similar type is in 
force on a number of canals in France. 








Swiss ELECTRIFICATION FIGURES.—The Swiss Federal 
Railways now have 2,149 route km. (1,335 miles) elec- 
trified, equivalent to 73 per cent. of the total length of 
the system. The electrified lines carry 87 per cent. of 
the train-mileage and 94 per cent. of the gross ton-miles. 
During 1938 the current consumption was 539 million 
kWh for traction, of which about 93 million kWh was pro- 
duced by the Etzel hydro-electric plant opened in 1937. 
The Federal Railways now have 494 electric locomotives 
as against 178 belonging to Swiss private railways, the 
largest being the 12,000 h.p. locomotive for the Gotthard 
line described in detail in the issue of this Supplement for 
July 21 last. 


BERLIN ELECTRIC RAILWAysS.—According to a report 
made by Ministerialrat Rohde, of the Reichsbahn, to the 
International Railway Congress Association, the electrifica- 
tion of the Berlin Stadt, Ring-und Vorortbahnen has en- 
abled the maximum speeds to be increased from 28 to 34 
m.p.h. on the Metro section, from 28 to 40 m.p.h. on the 
Ring section, and from 37 to 47 m.p.h. on the suburban 
section. These increased top speeds, and the quicker 
acceleration, have enabled the average speeds to be in- 
creased from 13-7 to 19-3 m.p.h. on the Metro, from 14-9 
to 205 m.p.h. on the Ring, and from 18-6 to 26-7 m.p.h. 
on the suburban lines. The train frequency on the Metro 
has been increased from 24 trains an hour in each direction 
with steam, to 40 trains an hour in each direction with 
electric trains. Steam trains took 116 min. to make the 
complete circle of the Ringbahn, whereas the present 
electric trains take 75 min., a saving of 35 per cent. 


Da ee 
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NOTES AND 


Canadian Proposals.—A project is being considered 
for the electrification of a portion of the Temiskaming & 
Northern Ontario Railway at a cost of over £100,000. 


Greek Motor-Coaches.—The Attica Railway has 
ordered eight twin-car articulated electric trains, for use 
on the standard-gauge Athens-Kephisia line, from the Cia. 
Generale di Elettricita, of Milan. 


German Electrified Openings.—In addition to the 
Nuremberg-Saalfeld section, the Stuttgart-Zuffenhausen- 
Leonberg and Potsdamer Vorortbhf.-Mahlow sections of 
the Reichsbahn were turned over to electric traction on 
May 15. 


Italian High-Speed Run.—A high-speed test run with 
a triple-car Breda electric train between Bologna and 
Milan was made at the end of May, and the distance of 
137 miles was covered in 84 min., at an average speed of 
95 m.p.h. 


L.M.S.R. Electric Trains.—The first new three-car 
train for the Liverpool-Southport electrified line is now 
running trial trips over that route, and may go into traffic 
on the Southport-Crossens section until further trains are 
ready. Like the original trains, the new stock is of the 
saloon type. 

French Electrification Project.—aAt the official open- 
ing of the Tours-Bordeaux electrification at the end of 
May, Mr. Guinand, President of the French National 
Railways, said that plans were going ahead for the elec- 
trification of the old P.L.M. main line between Laroche 
and Dijon, a distance of 99 miles. 


Moscow Metro Traffic.—A total of 632,000,000 
passengers has been carried on the Moscow Underground 
system since the official opening date, May 15, 1935. 
During the first year of operation 77,000,000 passengers 
were carried and during the last 12 months the number has 
risen to 260,000,000. 


Swedish Electrification.—According to a _ recent 
report, the electrified route mileage of the Swedish State 
Railways now amounts to 2,218 miles, or 47 per cent. of 
the entire system of the country. The electrically-hauled 
traffic represents 72 per cent. of the train-km., and 84 per 
cent. of the carriage and wagon axle-km. 


New Control Switch.—A new type of cam-operated 
controller switch has been evolved by the Westinghouse 
Electric & Manufacturing Company for application to 
industrial and mining electric locomotives. Contact is 
made with a rolling motion, and any arcing must occur at 
the contact ends, which are not depended upon for con- 
duction when the switch is closed. The controller handle 
cannot be left in a position to permit arcing. 


New Belgian Electric Stock.—The Belgian National 
Railways have passed an order for 16 new trailers in order 
to make up the Brussels-Antwerp trains from four vehicles 
to six, and have also ordered eight further two-car electric 
trains, each composed of two motor-coaches, in order to 
work the Brussels-Antwerp stopping services, which are 
to be turned over to electric traction in October next. 
Each of these new sets will weigh 104 metric tons and will 
have a top speed of 120 km.p.h. (75 m.p.h.). 

Paris Suburban Motor-Coaches.—The trains oper- 
ating over the Sceaux line (see issue of this Supplement for 
November 11, 1938) are composed of two motor-coaches 
as a unit. Each motor-coach tares 44 tonnes and has 90 
seats and a standing capacity of 110. There are two 
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1,500-volt motors per coach, with an individual one-hour 
rating of 250 h.p. at 800 r.p.m. (26 m.p.h.) with a nominal 
voltage of 1,350. With a full load of passengers, this power 
is sufficient to give the train an acceleration of 2-6 ft. 
per sec. per sec. up to 20-25 m.p.h. The top service speed 
is 50 m.p.h. 


Siemens Traction Jubilee.—The Siemens Zeitschrift 
for June contains an article covering the developments in 
electric traction effected by Siemens & Halske and Siemens- 
Schuckertwerke A.G. in the sixty years since Werner von 
Siemens built his first electric tractor in 1879. 


French Energy Consumption.—It is understood that 
the consumption of electric energy for traction purposes 
in France during the year 1937 was 1,134 million kWh, 
equivalent to about 6 per cent. of the energy generated. 
Since that time the consumption must have risen due to 
the electrification of the Tours-Bordeaux line, and the full 
electric operation of the Paris-Le Mans line. 


Italian Motor-Coaches.—Three new types of motor- 
coaches, for operation singly or in multiple-unit on the 
3,000-volt d.c. lines, have recently been acquired by the 
Italian State Railways. The first type has been constructed 
by Breda and the outside appearance is not unlike the 
Breda diesel railcars. The second type is modelled on the 
end vehicles of the Breda triple-car high-speed trains, and 
the third type is an almost square-ended vehicle built by 
Ansaldo, Fiat, and Savigliano. Each type is powered by 
four motors with a one-hour rating of 92 kW each at a 
speed of 46 m.p.h. ; the top speed is 130 km.p.h. (81 m.p.h.). 
The first series has a seating capacity of 17 first class and 
23 second class; the second seats 23 second class and 
56 third class ; and the third series 88 third class. 


Japanese Power Plants.—To cope with the require- 
ments of future railway electrification schemes, the Japanese 
Ministry of Railways is undertaking the development of 
two hydro-electric stations—Senju and Yamabe—on the 
Shinano river. The eventual installed capacity is to be 
about 200,000 kW, and it is expected that 40,000 kW will 
be in commission early next year. The normal water flow 
is equal to 167 cu. m. per sec., with a maximum of 250 cu. m. 
A two-storey building, 375 ft. long and 85 ft. wide, is to house 
the mechanical equipment, the ground floor housing the 
water turbines and the upper floor the generators, switch- 
gear, and other accessories. Five main generating sets are 
to be installed along with two smaller units for the require- 
ments of the plant itself. The Francis-type vertical 
turbine units to be used will have a maximum output of 
44,700 kW at 150 r.p.m. with a waterflow of 89-1 cu. m. 
per sec. and a maximum effective head of 58 metres. 
The turbine cast steel rotor wheel is to measure 12 ft. 3 in. 
in diameter, and will weigh 23 tons ; the main shaft is to 
be 293 in. in diameter, and will be connected to the generator 
by a further shaft 6 ft. 6 in. long. The generators are to 
be rated at 31,000 kVA 11. kV 50 cycles, and will have 
an outside diameter of 37 ft. 9 in. and a height of 39 ft. 6 in. 
Set on the top of the main shaft will be two exciters. The 
main transformers and their switchgear are to be of the 
outdoor pattern. A turbo-generating set and transformer 
rated at 1,000 kVA 3-3 kV 50 cycles are being constructed 
to supply the needs of the generating station. A 140-kV 
transmission line, 118 miles long, is being built from the 
Senju hydro-electric plant to a switching station at 
Musashi-sakai, about 18 miles from Tokyo on the Chuo 
main line. Here the current is to be stepped down to 
60 kV. 
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Electric Working in Holland 


CCORDING to recent statistics, the Netherlands Rail- 
ways have a total of about 315 route miles of line 
electrified, including practically all of the most im- 

portant main lines. This length represents about 15 per 
cent. of the whole route mileage of the State-owned rail- 
way system. Another 16 route miles are now under con- 
version. The first electrification was carried out in 1908 
on the 6,600-volt 25-cycle single-phase principle, but since 
the beginning of the big electrification programme in 1927 
all conversion has been on the 1,500-volt d.c. system, and 
the single-phase line between Rotterdam, The Hague and 
Scheveningen has been changed to the standard d.c. 
principle. In general the supply is three-phase 10,000 
volts, but with variations from 5 to 50 kV, and it is con- 
verted into the contact line current in 32 mercury arc 
rectifier substations either remotely-controlled or automatic 
in operation, and with an aggregate installed canacity of 
66,800 kW. The motive power and rolling stock are 
entirely in the form of multiple-unit trains, all the recent 
stock being of all-steel streamlined construction made up 
in units of two and three coaches, so that any desired com- 
bination can be operated. Last year the electric train 
mileage was approximately 7,815,000 and the current con- 
sumption about 130,000,000 kWh, or twice what it was in 
1933. 


Norwegian Electrification Scheme 


HE administration of the Norwegian State Railways 
recently put forward to the Norwegian Government 
a scheme for the extension of electrification works to 
be undertaken in Norway. The lines already electrified 
are : Oslo—Drammen—Kongsberg—H juksebo—Nordagutu, 
Tinnoset—Notodden—Borgestad, Oslo—Lillestrom, Voss 
—Granvin, and the Ofoten Railway, the continuation from 
Bjornefjell to the port of Narvik of the Swedish Lapland 
iron-ore railway. Work is proceeding on the Flam Valley 
and Oslo—Kornsjo sections, and it is expected that the 
latter line will be opened to traffic with the introduction 
of the summer timetables in 1941. 

The first and probably the most important of the pro- 
posed new electrifications is the Bergen Railway. The 
Oslo—Bergen line is 492 km. (305 miles) and runs over 
mountain grades to a height of about 4,000 ft. Some 
doubt was expressed as to the safety of electric working 
during winter months, but experience on the Ofoten Rail- 
way has proved such doubts to be unfounded. The total 
estimated cost of conversion is Kr. 48,308,500 (£2,415,425), 
of which the Oslo—Honefoss section (90 km., or 56 miles) 
accounts for Kr. 11,274,000 (£563,700), and the Bergen— 
Voss section (107 km., or 66 miles), Kr. 11,622,000 
(£581,000). These calculations were made separately as it 
might be found advisable to electrify certain sections with- 
out extending conversion to the whole line. 

Next in importance is the Nordagutu—Kristiansand 
line, some 220 km. (136 miles). When the Kristiansand— 
Stavanger section of the Sorland railway, now under con- 
struction, is opened, the Nordagutu—Kristiansand section 


will at first continue to be steam-operated, but to enable 
fast electric trains to run between Oslo and Stavanger and 
to avoid a double change of locomotive, it would be better 
to convert this portion also. The cost would be some 
16 million Kr. (£800,000) at present-day prices. 

Next on the list are the Vestfold, Drammen——Eidanger, 
and Eidanger—Borgestad lines (146 km., or 91 miles), 
which have now been converted from narrow-gauge to 
4-ft. 84-in. gauge. This combination is an isolated section 
of steam-worked track amid normal-gauge electrically 
operated lines. The cost of electrification will be some 
11 million Kr. (£650,000), but this figure includes a sug- 
gestion for strengthening the permanent way at an esti- 
mated cost of 7 million Kr. (£350,000). This line is the 
only one with an already installed power supply. The 
other conversions will need enlarged or new electric 
current supplies, which most probably will be hydro- 
electric generating stations at various points. 

Finally come the Lillestrem—Hamar and Lillestrom— 
Swedish frontier at Charlottenberg lines, whence the track 
is electrified throughout to Stockholm. These two lines 
are 220 km. (136 miles) in length, and the estimated costs 
are Kr. 27:5 million (£1,375,000). This rather heavy 
expenditure is accounted for by the necessity for installing 
current supply. The Storting has decided on conversion 
in the following order: Bergen—Voss and Nordagutu— 
Kristiansand, in spite of the railway administration’s recom- 
mendation that the Vestfold and Eidanger—Borgestad lines 
should receive priority, and that the Nordagutu—Kristian- 
sand section await its turn. 


Tube Train Performance 


PEAKING to 500 employees of the British Thomson- 
Houston organisation at Rugby a short time ago, 

Mr. W. S. Graff-Baker, Chief Mechanical Engineer 

to the L.P.T.B., emphasised the absolute necessity of good 
workmanship in order to provide the high standard of 
reliability needed for the London tube train service. 
Taking a specific example of 35 trains each with five sets 
of equipment, Mr. Baker said that over 1,575 equipment- 
weeks there had been only 18 failures from all causes, 
equivalent to 0-01 failures per equipment-week, or one 
every two years. The trains on the tube sections ran 
approximately 70,000 miles a year each, so that if the 
electrical equipment accelerated the trains only once 
between each pair of stations, each equipment operated 
140,000 times a year with stations half-a-mile apart, sub- 
ject all the time to the vibration inherent in the motion of 
a train. Mr. Graff-Baker also dealt with the question of 
brake-shoe dust, which not only settled on everything 
below the train and built up a metallic film over insulating 
material, but had also caused trouble by getting into 
escalator motors, which were at least 100 ft. away from 
the tracks. Forty trains an hour were operated in one 
direction over a single track; the acceleration was 1:25 
m.p.h.p.s., but with the new stock and the possibility of 
easily motoring what are now trailer cars, it would be prac- 
ticable in the future to have a service acceleration of 


1-65 m.p.h.p.s. 
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THE SAN FRANCISCO - OAKLAND CONNECTING RAILWAY 


The new lines giving railway connection between San Francisco and Oakland over the Bay 
bridge comprise 32 track miles, electrified on two systems and fed through 20,000 kW of 


rectifier plant. 


OWARDS the end of last year the first electric train 
passed over the new 4-mile San Francisco—Qakland 

Bay bridge, and a regular service began in January 

of this year. Including approaches and the tunnel through 
Yerba Buena Island about midway across the bay, the 
bridge is 8t miles long; on the top deck is a roadway, 
and on the lower deck is a double line of railway and 
a three-lane highway for commercial road vehicles. The 
two railways using the bridge are the Interurban 
Electric Railway (a_ subsidiary of the Southern 
Pacific), which uses 1,300 volts d.c. with overhead 
collection; and the Key System, which uses 625 volts 
d.c. with a third rail. The layout of the railway portion 
of the bridge and its approaches, and the track arrange- 
ment at each end, are designed to cope with the transport 
of 50,000,000 persons a year over San Francisco bay; the 
present traffic is about 30,000,000. The train journey by 
bridge saves about 15 min. compared with the ferry-boat. 
At the Oakland end the double-track line runs on to the 
bridge via a long mole, but at the Frisco end the two 
tracks become three immediately after leaving the bridge, 
and then form a loop which has six tracks through the city 
terminal. All these tracks are carried above street level, 
as may be seen from the full-page aerial view reproduced 
with this article. From the interlocking limits at San 
Francisco to Yerba Buena island the bridge is 11,400 ft. 
long, and from the island anchorage to the Oakland inter- 
locking is 12,400 ft. At the Oakland end, the existing 








Overhead contact system and conductor rails on eastbound 
tracks leaving the San Francisco passenger terminal of 
the Interurban Electric Railway and the Key System 


Electrification and railway construction and alteration cost about £5,000,000 
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Easterly approach, looking from Oakland, 
to the Bay bridge. Mole substation is 
to the left of the left-hand catenary mast 


track layout of the Key System has been entirely re- 
modelled. No provision has been made to operate through 
passenger trains over the bridge to San Francisco, and 
main-line trains on the Southern Pacific and Western 
Pacific Railroads terminate at the Oakland moles, and the 
passengers are ferried over the bay. 

Passenger Capacity 

A maximum train speed of 35 m.p.h. is permitted over 
the bridge, and the capacity of the trains and the charac 
teristics of the signalling equipment enable a headway of 
64 sec. to be used, although at the moment 75 sec. is the 
maximum peak attained, and this enables 9,000 passengers 
to be taken away from San Francisco terminal during the 
20-min. peak from 5.0 p.m. to 5.20 p.m. On an average 
weekday about 40,000 interurban passengers travel in each 
direction by rail. 

The peak formation of the Key System’s trains is a 
seven-unit articulated set 773 ft. long and weighing 541 
short tons when loaded with 868 passengers; the motor 
output is 3,080 on the one-hour rating. On the Inter- 
urban Railway the peak-hour train consists of six motor- 
coaches and four trailers with a length of 724 ft. Loaded 
with 1,160 passengers they weigh 571 short tons, and the 
traction motor output is 3,360 h.p. Operation of these 
trains produces maximum half-hourly loads of 4,250 kW 
on the San Francisco side and 3,100 kW on the Oakland 
side of the Interurban Railway; and 3,300 kW at San 
Francisco, 3,080 kW at Yerba Buena island, and 2,080 kW 
at Oakland on the Key System. 


Power Supply 
Each track on the bridge is available to h.t. or Lt. 
trains. Adjacent to the tracks are three substations which 
are fed by three-phase 12-kV current, and deliver the 
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Map of the San Francisco and Oakland areas showing the layout of the Interurban Electric 
Railway, the Key System, and the Sacramento Northern Railroad. Sacramento Northern Rail- 
road trains have running powers into San Francisco over the Key System. The tracks between 
Oakland mole and San Francisco terminal are used by the trains of all three lines 


appropriate d.c. to the tracks. The Interurban line is fed 
at the east and west ends by the Sterling and Mole sub- 
stations, and the Key System, with its lower conductor 
rail voltage, is fed from these two and from a substation 
on the island approximately mid-way across the bay. At 
the Oakland end of the bridge the tracks of the two com- 
panies diverge, and follow existing routes, the new works 
being the prolongation of these Oakland, Alameda and 
Berkeley lines into the city of San Francisco. Previously, 
the lines terminated at two separate moles at Oakland. 

Energy is supplied by the Pacific Gas & Electric Com- 
pany from its C station located at Oakland, and at which 
energy is generated by steam and further power received 
from distant hydro-electric stations. Three feeders run 
from station C to the Mole substation, and these energise 
a 12-kV busbar which is tied to a second 12-kV busbar in 
an adjacent switching station, P. From P two submarine 
cables are led to Treasure Island, and two further sub- 
marine cables (one old and one new) running to San 
Francisco by way of the Army Point substation on Yerba 
Buena island serve the Island traction substation by 
means of ties between the two substations. Existing sub- 
marine cables between power station C at Oakland and a 
second power station W, in San Francisco, are now looped 
through Sterling substation, and in addition this sub can 
also be supplied through a tie from another steam generat- 
ing station in San Francisco. 


Substation Equipment 


Power at the substations is taken through breakers on to 
a sectionalised a.c. bus, and fed through breakers to the 


main transformers and thence to the rectifiers. Positive 
d.c. is taken from the rectifier through a d.c. breaker to 
the d.c. bus of appropriate voltage, and from there through 
track breakers to the overhead contact system or conductor 
rail. With minor exceptions the rectifiers and transformers 
were supplied by the General Electric Company and the 
switchgear by the Westinghouse Electric & Manufacturing 
Company. 

At Sterling substation the 12-kV feeders enter under- 
ground. The a.c. breakers are of the metal-enclosed lift- 
up type with a rupturing capacity of 500,000 kVA, and 
the switchboard is furnished as an integral part of the 
switchgear enclosure. The single a.c. bus is in two 
sections, each of which is connected to a single feeder 
and connected by a bus tie breaker; the third feeder can 
be connected to either side. From the a.c. board to the 
main transformers the cable is 15-kV 500,000-circ. mil. 
paper-insulated lead-covered, carried in conduit, and is 
wiped directly to the pothead on the transformer, leaving 
no parts exposed. 


Rectifier and Transformer Connections 

Sterling sub has four 2,000-2,500-kW rectifiers, two for 
the 625-volt lines and two for the 1,200-volt lines. 
12-phase current is supplied by the transformer. The 
primary of the main transformer is wound delta, and each 
leg of the secondary carries eight windings, viz. four long 
and four short, or 24 secondary windings in all. One short 
and one long leg in series constitute one leg of a Y, four 
Ys in all yielding 12 legs with voltages displaced by 
30 deg. Each of these is connected to one rectifier anode. 
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If the neutral points were tied 
directly together to form the 
negative return, each anode 
would fire for 30 deg. (neglecting 
inductive overlap inherent in the 
system), the next anode taking 
over as its voltage rose above 
that of the one firing. This would 
mean that each secondary wind- 
ing and anode would be called 
upon to carry full load for one- 
twelfth of the cycle, but by means 
of interphase transformers the 
firing of the anodes is caused to 
overlap. If, for example, No. 1 
leg has reached the peak of its 
voltage wave, those windings of 
the interphase transformers which 
form part of the circuit tend to 
resist the change in current by 
supplying a counter voltage as 
the voltage starts decreasing. 
Similarly, these interphase wind- 
ings tend to oppose the increas- 
ing voltage in leg No. 2, which is 
following the first leg with a lag 
of 30 deg. This action continues until the voltage of No. 5 
leg exceeds that of No. 1; as there are no interphase wind- 
ings in the circuit between legs 5 and 1, both being on the 
same Y, No. 5 anode starts firing when its voltage exceeds 
that of No. 1. Thus, four anodes are firing at any given 
time, each of the 12 through its own 120 deg., and each 
anode and secondary carries but a quarter of the normal 
current, but carries it four times as long. 

The standard steel-tank rectifiers are rated at 2,000 kW 
625 volts continuous for the Key System supply and 
2,500 kW 1,300 volts for the Interurban lines. All recti- 
fiers can carry 150 per cent. load for two hours, 200 per 
cent. load for 30 min., 300 per cent. load for 5 min., 
and 500-600 per cent. load momentarily. Continuous auto- 
matic voltaye regulation is accomplished by means of 
grid control, which yields flat voltage to 150 per cent. 
load and an approximate 5 per cent. regulation slope 
beyond. Each rectifier is cooled by a closed water system. 
The vacuum in the tank is maintained by a Langmuir 
mercury condensing pump which pumps into a receiver; 
in turn, this receiver is discharged to atmosphere by 
means of a rotary pump. 

The main transformer associated with each 625-volt 
rectifier is rated at 2,260 kVA three-phase 60 cycles, 
12,300 volts delta/595 volts line to neutral, quadruple 
zig-zag. The three interphase transformers associated with 
each rectifier are enclosed in a single tank; two are rated 
single-phase 180 cycles 308 kVA 384/192 volts, and the 
third single-phase 360 cycles 224 kVA 140/70 volts. For 
the 1,300-volt rectifiers the main transformers are 2,780 
kVA with 1,220 volts line to neutral on the secondary. 
The 180-cycle interphase transformers are 370kVA 770 / 385 
volts, and the 360-cycle interphase transformer 266 kVA 
276/138 volts. The neutral terminals of both sets of 
interphase transformers are connected to one negative bus, 
which in turn is direct-connected by copper tubes with 
16,000-amp. capacity to the track running rails. 

Leaving San Francisco, the heavily-loaded evening peak 
trains travel to the bridge round a 20-deg. curve and on 
to a 1 in 25 grade. Therefore, the Interurban lines nave 
a supplementary feeder 4,000 ft. east of Sterling sub, 
and similar supplementary capacity is provided at the 
Oakland end. The 625-volt Key System has an extra 
feeder 3,500 ft. east of Sterling. The 1,200-volt d.c. 
overhead catenary system comprises main and intermediate 
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Interior of San Francisco terminal, with six 
electrified tracks. Eleven ramps and 14 stair- 
ways give communication with the streets 





messengers and two contact wires, with an aggregate 
copper cross section approximating to 1,000,000 circ. mils. 
On the Key System, the 150-lb. conductor rails, of low- 
carbon steel, have a copper equivalent of 2,730,000 circ. 
mils. The running rails constituting the return are pro- 
perly bonded, and are equivalent to 3,500,000 circ. mils. 
of copper per track. 


Supervisory Control 


All three substations and the five sectionalising huts are 
controlled from the Mole substation. One pair of wires 
in a 50-pair telephone cable is carried to the Island sub, 
and another pair to Sterling. Over these two pairs of 
wires the system is operated by supervisory control. The 
operator at the Mole sub can control at Sterling the open- 
ing and closing of all 12-kV oil circuit breakers, start 
and stop all rectifiers, change taps on the 1,300-volt 
transformers, and close and lock out all d.c. feeders. 
In addition he receives indications of the d.c. on each 
rectifier, the voltage on the 12-kV bus, the voltage on the 
625-volt bus, the voltage on the 1,300-volt bus, the voltage 
on the 220-volt house bus, the voltage on the 125-volt 
d.c. control circuit, the temperature above 175° F. at 
the substation ceiling, and the opening of the substation 
door. 

Tap-changing on the primary side of the main trans- 
formers enables the Interurban contact lines to have a 
tension of 1,275 to 1,350 volts d.c. in six steps, the opera- 
tion being under no load; these main transformers have 
manually-operated no-load tap-changers, affording four 
24 per cent. steps. Thus the operator can set the trans- 
formers for optimum operation of the trains at any time, 
and can thus match the speed of the Interurban trains 
with those of the 625-volt Key System trains. 


Signalling and Train Control 


In order to obtain the required headway in conjunc- 
tion with the top speed of 35 m.p.h., a system of con- 
tinuous cab signals with automatic braking and speed 
control has been installed. This arrang*Mment requires 
the driver to make a service brake application as the train 
approaches a restrictive block, and eliminates. the use of 
overlap. The speed governor on the train permits con- 
tinuous control of the train speed, depending upon the 
distance to the preceding train, and over the bridge and 
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its approaches there are four possible speeds, viz., 11, 17, 
25 and 35 m.p.h. The cab signalling and control on the 
trains are regulated by coded impulses superimposed on 
the rails ahead of a train. These impulses are picked up 
inductively, amplified and decoded by relays and tuned 
transformers to accomplish selection of the different cab 
signal aspects and speed controls. 

When a driver of a Key System train, or of one of the 
Sacramento Northern trains which have running powers 
over the Key System bridge route, receives an audible 
warning that its speed is above the value governed by the 
state of the track ahead, he must take action to keep his 
speed to the defined limit. If he does not take action and 
the speed continues to increase, an automatic emergency 
application of the brakes is made, and power is cut off 
at about 1 m.p.h. above that one of the four possible 
speeds which is in force. On the Interurban trains, when 
the audible warning is given the power is automatically 
shut off, and if the driver does not place his brake handle 
in the full service position within 2} sec., an emergency 
brake application is made automatically. Each time the 
aspect of the cab signal is changed to one more restrictive, 
the audible indication is given, and the driver has 2% sec. 
to shut off the power and initiate a service brake applica- 
tion. If the train is running below the new speed limit 
no audible indication is given. 

The new lines are track circuited, and a feature of the 
system is that the occupancy of any one track circuit 
establishes the location and length of the three successive 
speed zones to the rear. In effect, the protection moves 
along behind the train in jumps of 250 to 500 ft. At the 
San Francisco end there are two inbound and one out- 
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bound track at the bridge approach; the incoming Key 
System and Sacramento Northern trains are routed over 
the centre track and go to the three southern tracks at 
the terminal, whereas the incoming Interurban trains are 
routed via an outside track to the three northern tracks 
at the terminal. 


Train Sets 


There are 88 twin-car articulated train sets on the Key 
System, 17 motor-coaches of the Sacramento Northern, 
and 110 Interurban Electric motor-coaches, all fitted with 
train control and cab signalling equipment. Each Key 
System set seats 134 persons and each Interurban Electric 
car 116 persons. A total of 520 electric trains runs into 
and out of the San Francisco terminal on a normal 
weekday, but no freight trains are handled. 


Cost 


The cost of the railway works has been nearly 
$20,000,000, of which the three substations cost $1,500,000; 
alteration to railroad equipment to suit it to the bridge 
and the new operating conditions $5,000,000; the San Fran- 
cisco terminal $3,200,000; signalling equipment $1,370,000; 
purchase of land, administration and initial financial 
charges about $7,000,000; catenaries and feeder lines 
$370,000; and rail bonding $32,500. The cost was borne 
mainly by the Reconstruction Finance Corporation, which 
advanced credits of about $16,000,000, of course in return 
for railroad bonds. 

For much help in connection with the preparation of 
this article we have to thank Mr. Paul Lebenbaum, Elec- 
trical Engineer of the Southern Pacific Railroad. 








LETTER TO THE EDITOR 


Traction Motor Ratings 


Wilkinsburg, U.S.A., 
August 19 
To THE EpIToR OF THE ELECTRIC TRACTION SUPPLEMENT 

Sir,—In the Electric Traction Supplement of July 21, 
1939, is a complete description of the new 10,600 h.p. 
(continuous) electric locomotive of the Swiss Federal 
Railways. It is interesting to note that this high rating 
is largely a result of the use of I.E.C. rules, but it is 
unfortunate that these rules permit two ratings instead 
of one. 

At the Milan meeting in 1933, at which the I.E.C. rules 
were adopted, the writer protested very vigorously against 
lable 2, which gave alternate ratings. Also, at the Milan 
meeting it was pointed out that the temperature rises as 
per Table 1 of 105° C. for continuous rating with Class B 
insulation were very conservative. Since then the Ameri- 
can Standards Association rules of March, 1937, have 
increased the allowable temperature rise from 105 to 
120° C. for armatures and to 130° C. for fields. Even 
these rises are considered conservative, and experience 
demonstrates that temperature rises on modern railway 
motors with Class B insulation are limited by the melting 
point of solder and by expansion and contraction. 

The hauling capacity of the new Swiss locomotive is 
given as 600 tons for express passenger trains at 40 m.p.h., 
and 750 tons for freight trains at 31 m.p.h. on grades 
of 2:5 to 263 per cent. These grades, presumably, are 
compensated, and require less than one hour to traverse. 
About 5,600 h.p. at 15 per cent. adhesion for the express 
trains and 5,100 h.p. at 18 per cent. adhesion for the 
freight locomotives would be required. It would appear 


that the new locomotive should readily haul 1,000-ton 
trains at 50 m.p.h. up the grades mentioned if developing 
the continuous capacity of 10,600 h.p. with 22 per cent. 
adhesion, and it would be of interest to know why the 
full capacity is not being utilised. 

GERALD F. SMITH 








BELGIAN VICINAUX.—Although only about 30 per cent. 
of the route length of the Belgian National Light Railways 
is operated by electric traction, the receipts from these 
lines amount to 69 per cent. of the total. 


More ACCELERATION FIGURES.—Supplementing the data 
on actual acceleration of various French electric locomotives 
and motor-coaches given on p. 99 of the issue of this 
Supplement for August 18, the 32}-ton (tare) Red Arrow 
motor-coaches of the Swiss Federal Railways, with two 
motors aggregating 346 h.p. at 53-5 m.p.h. on the one-hour 
rating, have been timed up a | in 56 grade to accelerate 
from rest to 20 km.p.h. (12-4 m.p.h.) in 20 sec., to 30 km.p.h. 
(18-6 m.p.h.) in 27} sec., to 40 km.p.h. (24-8 m.p.h.) in 
37 sec., to 60 km.p.h. (37-3 m.p.h.) in 534 sec., and to 
88 km.p.h. (54-6 m.p.h.) in 80 sec. Along the straight 
level the acceleration was from rest to 20 km.p.h. (12-4 
m.p.h.) in 11 sec., to 40 km.p.h. (24-8 m.p.h.) in 21} sec., 
to 60 km.p.h. (37-3 m.p.h.) in 32} sec., to 80 km.p.h. 
(49-7 m.p.h.) in 44 sec., to 100 km.p.h. (62-1 m.p.h.) in 
60 sec., to 120 km.p.h. (74-6 m.p.h.) in 93 sec., and to 
125 km.p.h. (77-7 m.p.h.) in 109 sec. On the 1,500-volt 
d.c. Capetown suburban system (3 ft. 6 in. gauge) of the 
South African Railways, the 322-ton eight-car (two motors 
and six trailers) multiple-unit trains normally accelerate 
on the level from rest to 5 m.p.h. in 10 sec., to 10 m.p.h. 
in 18 sec., to 15 m.p.h. in 26} sec., to 20 m.p.h. in 35 sec., 
to 25 m.p.h. in 44 sec., and to 30 m.p.h. in 58 sec. 
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ELECTRIFICATION IN THE URALS 


Steeply-graded lines with heavy mineral traffic and main-line 
passenger trains are operated on high-tension d.c. system 







































HE Kizel-Chussovskaia line forms part of the former put i CS 
Uralo—Gornozavodskaia railway. It was con- | hot hed es 
structed by a limited company between the years ) } elaiabaaes 

1874 and 1879 and became State property on July 1, 1887. 4, ites +: 
The line was intended to convey coal from the Kizel Ey ee er pacrenani 
area, and with the rapid development of this industrial ae J 
region, including the inauguration under the first Five- Ley i. 
Year Plan of the large chemical works at Berezniaki and g {i ) 
the calcium mines at Solikamsk, traffic increased greatly, : wal < Wr 2 
as indicated in the attached table. gt. 2 
Thousand daa se «Wei 
= aa Bs = 2 - ~~ \yNadejdinskij _ 

—.. 2 2.235 2a 77” disalstaiads fi & On \\,, . 

1933 .. ts - da ee -- 1,400 wy iy p punion azz RSosvenskij 

1934 .. a8 7“ a .. Over 2,000 Fie Polovins > 

; ; ‘ oo qKosva wi Se perch 
The construction of new factories under the Second Five- I UsvaX Moidtovatain’ — 
, A : a okhoyataia, 
Year Plan has meant further increases in traffic, and traffic Fs Antabatt Biter / 4 8 
up to 8 million tonnes is envisaged. A Per. Kalingccechiussovskaia % Goroblagodstskatg 
The maximum capacity of the line—21 trains in each Ke" of z 
direction daily, 14 of which are freight—is almost reached. | 
A further increase could be obtained by means of building 
new stops and loops, but on account of the mountainous 
nature of the line the work involved would not be justi- neANytvo-Réudianka { 
fied by the advantages gained. With the maximum load s' pei | 2 3 
hauled by steam traction of 730 tonnes from Kizel to -@ Kouzino = Govermiovs Kamyschlov 
Chussovskaia, and 550 tonnes in the opposite direction, the <oou/ TKrasno-Ufimsk 4 § 
maximum traffic capacity could not exceed 3,730,300 \ t in fa 
tonnes annually, but electrification has enabled this maxi- z : Chadrinsk 
/ mum to be considerably increased, by reason of higher % 
. schedule speeds enabling more trains to be run, and 





because the greater power permits heavier trains to be : ‘ é 
ie P P Map of the electrified line between Kizel 


hauled. : : 
Of the total length of 112-5 km. (70 miles) of route, = Sverdlovsk, = miles, he oe ry 
only 6 per cent. is on the level and more than 70 per cent. Mountains mineral area of the U.S.S.R. 


is over curves. The maximum gradient is 1-8 per eent. ee , , ° ‘ 
” “ (1 in 56) in both directions, with curves of radii as sharp 


as 320 m. (1,050 ft.). Inclines of 1-5 per cent. (1 in 67) 
form 33 per cent. of the total distance running from 
Kizel to Chussovskaia, and 38 per cent. in the opposite 
| direction. Partial electric traction at 3,000 volts d.c. 
began over this section at the end of 1933, and a full 
REGIONAL service during the next year, and subsequently electrifica- 


BEREZNIAKI KIZEL GENERATING 
GENERATING ST# STATION 


To 
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SUBSTATION : sale : 
ome tion was extended over the main line from Chussovskaia 
CTION y 7 
SUBSTATION to Sverdlovsk. 
ee 
7 + @ Overhead Structure 
2004 ——}-—lon 25nd —— tela The catenary system is comprised simply of a steel 
my o © » carrier of 70 sq. mni. cross section and a single copper 
x &$ § , & 2 B : s 2 
¥ §s | ; x S$ 8 ; g RF Fs t contact wire of 100 sq. mm. section. Provision has been 
| 4 | I | J made to instal easily a second copper contact wire if 
£ = a - « ©@ increased traffic should necessitate, and a double wire is 
Zz 4 z < = s * ° 
gat sa £tu« ee 2 used now in tunnels and over bridges. In designing and 
” - . 
=2¢3s 8 $228 § 2 5 Z: erecting the overhead system, account had to be taken of 
the large temperature variation—from 30° C. to —45° C. 
ly Wind speeds allowed for are up to 68 m.p.h. in conjunction 
with a temperature of 5° C. and 35 m.p.h. with a tem- 
Vay perature of —5° C. On straight sections or on curves with 
a radius not sharper than 1,000 m. (3,280 ft.) the masts 


are spaced 65 m. (214 ft.) apart; on curves of 532 m. 
| ~—/ (1,750 ft.) radius, the spacing is 45 m. (148 ft.), and on 








320 m. (1,050 ft.) curves the standard spacing is 38 m. 








(125 ft.). The copper contact wire is carried at a nominal 
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“ae. 56% M%&o (8 138% U%q Bho BM 18% \ekaoseu height of 64 m. (21 ft.)—the standard Soviet loading 
ws = gauge is just over 17 ft. high—by wooden masts; in sidings 
Diagram of the supply system, and profile of the or stations having eight or more tracks, a cross-catenary 
electrified line, between Kizel and Chussovskaia system with steel masts is used. At over bridges and 
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An Italian-built 3,000-volt d.c. electric locomotive with an output of 3,000 h.p. at 18 m.p.h. on the one-hour rating, used 
for hauling mineral trains in the Urals 


through tunnels the contact wire is lowered to a minimum 
of 5-2 m. (17 ft. 1 in.). An aluminium feeder line is car- 
ried along the whole of the electrified route. Costs of 
manufacturing and erecting the complete overhead system 
have been given as 1,314 roubles per km. with wooden 
masts and 2,500 roubles per km. with steel masts. 


Power Supply and Distribution 


Energy for the line is derived from power stations at 
Goubakha (Kizel) and Berezniaki, which work in parallel 
on a 110 kV system. This system serves the town of 
Perm and the industrial area at Lysva, and has been 
prolonged to Sverdlovsk, feeding on the way the eight sub- 
stations of the Chussovskaia—Sverdlovsk line, electrified 
during 1935-37. The Goubakha generating station burns 
coal mined in the district, and which has a calorific value 
of 5,445 calories per kg. (9,800 b.t.u.s per Ib.); the con- 
sumption is about 1:57 kg. per kWh of energy measured 
at the substation busbars. 

The feeding and location of the substations is shown in 
one of the accompanying diagrams. There are five on the 
Kizel-Chussovskaia line and eight from Chussovskaia to 
Sverdlovsk. The Kizel and Chussovskaia substations are 
supplied through short feeders from adjacent grid, or 
regional, substations, the feeders at Chussovskaia being 
underground. At Goubakha the substation is fed direct 
from the 6 kV busbars of the adjacent generating station. 
The maximum distance between substations is 30 km. 
(18-6 miles) on the Kizel—-Chussovskaia line, but on the 
main line to Sverdlovsk the maximum distance is appre- 
ciably greater. 

Because of regeneration, all substations are of the rotary- 
converter type, and a good deal of the equipment was 
supplied by the Metropolitan-Vickers Electrical Co. Ltd. 
Each sub has three converting sets running at 600 r.p.m., 
one of which is normally held in reserve. The 10-pole 
synchronous motors have a nominal capacity of 1,000kVA, 
a continuous output with cos ¢ 09, of 2,500 kVA; a 
two-hour capacity at cos p 0:94, of 3,600 kVA; and a 
capacity for five minutes with cos ¢ 1:0 of 6,800 kVA. 
The nominal tension is 6,300 volts. A 26-kVA 147-volt 
exciter is attached to the motor. The d.c. generator has a 
nominal output of 1,000 kVA, a two-hour capacity of 
1,500 kVA, and a five-minute capacity of 3,000 kVA; the 
generating tension is 1,500 volts, and each motor is venti- 





lated by 12,000 cu. m. of air per min. A 14-kVA 110-volt 
exciter is fitted to the generator. A supplementary posi- 
tive busbar protected by a high-speed breaker on the d.c. 
side enables repairs to be carried out after an accident 
without shutting down the substation. 
Motive Power 

The locomotives used over the Kizel—Chussovskaia line, 
and for freight trains over the Chussovskaia—Sverdlovsk 
route, are of the Soviet home-built standard Co-Co type, 
derived from locomotives first supplied from the U.S.A. 
and then from Italy. There are six nose-suspended motors 
giving an aggregate of 2,720 h.p. on the one-hour rating. 
Originally, the top speed was 70 km.p.h. (43:5 m.p.h.) but 
since hydraulic shock-absorbers were fitted the top limit 
has been increased to 100 km.p.h. (62 m.p.h.). The 
weight varies from 120 to 130 metric tons in the different 
batches. 











SouTH AFRICAN ELECTRIC FiGuRES.—At the end of the 
financial year 1938-39 (March 31 last), the South African 
Railways had in traffic 179 electric locomotives and 212 
electric motor-coaches, these figures being increases of 56 
and 32 respectively during the year. The capital cost of 
the locomotives was £2,240,658, and of the motor-coaches 
£1,671,965. Eight more electric motor-coaches are to be 
built during the current year at a cost of about £92,000. 


RAND ELECTRIC TRAFFIC.—With the exception of the nine- 
mile section between Canada and Village Main, the whole 
of the Witwatersrand passenger service is now operated by 
electric traction. The electrification of the Reef area was 
attended with numerous difficulties as a result of the 
phenomenal increase in suburban passenger traffic in which 
peak periods of unprecedented intensity were encountered. 
Operations which had been timed for certain periods of 
the day when occupancy of the track by the erection 
gangs could reasonably be expected were frequently 
hampered and delayed by the running of additional trains 
which had to be scheduled to cater for a rapidly-expanding 
suburban passenger service. As an illustration of the 
extent to which passenger traffic in the Witwatersrand area 
has grown, it may be stated that the number of passenger 
journeys increased from 25,639,266 in 1935-36, to 29,055,976 
in 1936-37, to 31,787,889 in 1937-38 and to 37,142,471 in 
1938-39. 














YUM 


Supplement to THE RAILWAY GAZETTE, October 13, 1939 109 


Electric Railway Traction 


Aluminium Transmission Cables 


N show at the Swiss National Exhibition at Zurich 
during the past summer were specimens of Aldrey, 
the latest Swiss aluminium alloy for e.h.t. overhead 

transmission cables. It has been used for some of the Swiss 
networks, and also, in cables of 95 and 130 sq. mm. cross- 
section, by the ex-Austrian Federal Railways for 20 miles 
of feeder lines in connection with electric traction. It is 
composed of 98-7 per cent. aluminium, 0-3 per cent. of 


iron, 0-5 per cent. of manganese, and 0-5 per cent. of ° 


silicon. For strands of 2 mm. to 3 mm. diameter, the 
guaranteed characteristics are: ultimate tensile strength 
20 tons per sq. in., yield point 17-2 tons per sq. in., elastic 
limit 14 tons per sq. in., elongation on 20 diameters 5 per 
cent., modulus of elasticity 3,950 tons per sq. in., 
coefficient of expansion 0-000023, specific resistance 0-0333, 
electric conductivity at 20° C. 30, electric temperature 
coefficient 00036, and the specific gravity 2:7. For calcu- 
lations on transmission line cables somewhat lower values 


are used, say, ultimate strength 19 tons per sq. in. for 


continuous cable temperatures of 80° C., elastic limit 
11-5 tons per sq. in., elongation on 20 diameters 5 to 6 per 
cent., modulus of elasticity 3,550 tons, and the electrical 
conductivity at 20° C. up to 31 m./ohm. sq. mm. This 
alloy was evolved by the aluminium works at Neuhausen, 
near the Rhine Falls, but the later development has been 
in the hands of the Schweizerische Metallwerken Selve, at 
Thun. 


Traction Motor Bearings 


OME: of the details of traction motor construction seem 
to vary in America from what is found in Europe, for 
according to a report of the Association of American 

Railroads a number of waste-packed friction bearings are 
used for the motor armatures in electric shunting locomo- 
tives, whereas here the ball-and-roller type is almost 
universal for new construction for all classes of locomo- 
tives. American practice favours the ball-and-roller type 
for main line locomotives, and, in general, the grease 
cavities are filled to approximately half their capacity 
when the unit is placed in service; thereafter the pinion 
end is lubricated with from four to eight oz. of grease at 
intervals of from 4,500 to 23,000 miles. The armature 
end is lubricated with from four to 24 oz. of grease at 
intervals of approximately 20,000 miles. A good grade of 
ball-bearing grease is used, usually a brand recommended 
by the bearing manufacturer. In switching service invari- 
ably long-strand wool waste is used for packing, and the 
grade of lubricant used varies from S.A.E. 30 to a mix- 
ture of 50 per cent. car oil and 50 per cent. crankcase oil 
and various -oils apparently purchased by brand. In 
general, the axle bearings of traction motors appear to 
be lubricated by long-strand wool-waste wick held securely 
against the journal by means of balls of waste, and often 
additional pressure is provided by means of a loaded steel 
plate. Two lines have experimented with force-feed lubri- 


cation to the oiled wick to ensure ‘ample lubrication at 
all times. Some railways inspect and reservice these motor 
axle bearings after every trip, but others let them run for 
as much as 30 days before giving them attention. At one 
time a disturbing amount of trouble was developed in the 
armature roller bearings of the Zephyr trains. Eventually 
it was found that the pinion and gear contact at high speed 
generated enough heat to melt the adjacent bearing 
grease. Additional ventilation cured the trouble. 


Belgian Electrification 


HE electrification of the old double-track line between 
Brussels (Nord) and Antwerp on the 3,000-volt d.c. 
system has been completed, and an electric pas- 

senger service is scheduled to begin later this month. The 
trains on this line will stop at all stations, but the express 
and semi-fast electric trains between Brussels and Antwerp 
will continue to run over the other double-track route 
which was electrified in 1935, and which is composed 
partly of old lines and partly of new sections built in con- 
junction with the conversion. As the two sets of tracks are 
alongside, the existing electrified route mileage of 274 will 
not be altered, but the track mileage will be increased 
by about 60. The new stock built for the route 
just converted comprises eight two-car non-articu- 
lated multiple-unit trains, each made up of two 
motor-coaches of steel construction. The tare weight is 
about 104 metric tons, and the top speed allowed is to be 
120 km.p.h. (75 m.p.h.). Other electric rolling stock 
now being built is a total of 16 trailers, intended to make 
up the present Brussels—Antwerp four-car fast trains from 
four-car sets to six-car. This means that in future these 
trains will comprise two motor-coaches and four trailers, 
weighing about 315 metric tons, seating about 550 pas- 
sengers, and with an installed motor capacity of 1,640 
h.p. on the one-hour rating. The initial cost of the four- 
car steel sets built in 1934-35 was 5,028,617 Belg. fr. per 
set, and the purely operating cost, that is the working cost 
inclusive of maintenance and repairs, and amortisation 
on a life of 33 years for the electrical equipment and 
40 years for the carriage portion, has amounted to about 
6} Belg. fr. per train-km., of which the cost of current 
accounts for 2:16 Belg. fr. per km. The above working 
costs do not contain any allowance for substations or other 
stationary equipment connected with the electrification. 
Proposals for the electrification on the high-tension d.c. 
system of other Belgian lines have been made, particu- 
larly the Brussels (Midi)—Charleroi route, and eventually 
all of the Luxembourg line, both of which have heavy 
grades of 1 in 87 to 1 in 62, and carry a dense traffic. 
The Luxembourg line, like the Antwerp route just con- 
verted, has much international traffic, which, for a time, 
might continue to be operated by steam, as between 
Brussels and Antwerp, although as the line is much 
longer—140 miles from Brussels to Luxembourg city— 
it would pay to use electric locomotives. 
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THE TYNESIDE ELECTRIFIED LINES OF THE L.N.E.R. 


The present-day equipment and operation of one of 
the earliest English steam railways to be electrified, 
and which has recently 


a decision to electrify the North 
Tyneside suburban lines was made 

over 35 years ago, at a time when 
the North Eastern Railway had lost 
nearly a third of its passengers in this 
area by the electrification of the municipal tramways 
and by the opening of the Tyneside Tramways through 
route between Gosforth, Wallsend and North Shields. 
It was almost entirely the short-distance passengers who 
went to the trams, but the railway authorities realised 
that this was only natural, and concentrated on the re- 
tention and building-up of the longer-distance traffic, that 
is, from four to five miles upwards. 

It was found that the faster, more frequent, and regular 
trains necessary to obtain this result could be obtained 
only by electric traction, and therefore in 1903 contracts 
were signed with the British Thomson-Houston and 
British Westinghouse companies for the conversion of the 
Newcastle(Central)—Wallsend—Whitley Bay—Gosforth— 
Newcastle(New Bridge Street) loop, together with the 
Riverside loop from Byker to Percy Main, and that portion 
of the Newcastle—Berwick main line lying between 
Heaton junction and Benton. Originally it was proposed 
to convert the Gosforth—Ponteland branch also, but this 
was never carried out and the line has been closed to 
passenger traffic since 1929. 

Experimental running began between Carville and Percy 
Main in September, 1903, and an electric service between 
New Bridge Street passenger station and Benton was in- 
augurated on March 29, 1904. Electric services over the 
whole route began in July of the same year, and in 1909- 
10 a short length of new railway was constructed between 
New Bridge Street and Manors, thus enabling a through 


been provided with modern 
rolling stock and equip- 
ment 


run to be made from the Central to the 
Central in each direction. Actually such 
a through service was not begun until 
March, 1917. New Bridge Street pas- 
senger station was demolished and its 
functions transferred to an extension of Manors station, 
known as Manors North, the older section then being 
renamed Manors East. In June, 1905, electric operation 
began on the short Quayside goods branch, which has 
grades as steep as 1 in 27. As with the suburban lines, 
d.c. at a tension of 600 volts was adopted, but overhead 
contact wires were installed in place of third rails in 
view of the shunting work carried out on the sidings 
at the quays. Three locomotives of the Bo-Bo type were 
built for this line, but the suburban routes have multiple- 
unit trains and motor parcels vans only. 

The total electrified mileage at this stage was 31-8 route 
and 80-4 track, the track figure including 12-2 miles of 
sidings. No further extensions were made until March 
14, 1938, when the South Shields branch, along the south 
bank of the Tyne, was opened to electric traction with 
multiple-unit trains. This conversion added 11-1 route 
and 24-3 track miles, giving present totals of 42-9 route 
and 104-7 track miles. From the opening in 1904, power 
has been purchased from the North-Eastern Electric 
Supply Co. Ltd., and such an arrangement was unusual 
at the beginning of the century, when it was customary 
for railways to build their own power stations for electric 
lines. 

A total of 74 vehicles (39 motor-coaches, 33 trailers and 
2 motor luggage vans) was built at a cost of £235,000 
for the beginning of electrified working, and the cars 
provided a service of 195 trains a day at regular intervals, 
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Four-car electric train leaving No. 2 platform, Newcastle Central station, and crossing over 


on to the down Tynemouth line. The celebrated largest railway crossing in the world, leading 
from the station to the High Level bridge, is near the top left-hand corner of the picture 
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compared with the previous 121 steam trains a day at 
irregular times. By 1935 the stock had grown to 67 
motor-coaches, 55 trailers, 4 motor luggage vans and a six- 
car compartment train of trailers, which provided 227 
trains a day. Entirely new and completely renovated 
stock has been provided in the last two years as part 
of a big modernisation programme which included the 
electrification of the South Tyneside line, and the North 
and South Tyneside lines are now operated by 64 twin- 
car articulated sets, 36 modernised single-unit motor 
coaches and trailers, two new all-steel motor luggage 
thirds, two new parcels vans, one rebuilt 1920 parcels 
van, and a train of compartment-stock trailers, which is 
used only at peak traffic periods, when it is hauled by 
the four-motor luggage thirds. 


Power Supply and Distribution 

Three-phase current from the N.E.S. power station at 
Carville was supplied originally to four substations—Car- 
ville (or Wallsend), Cullercoats, Benton, and Pandon— 
at 40 cycles and a nominal tension of 6,000 volts. The 
original British-Westinghouse transformers were arranged 
with delta connection and fed 360-volt current to the con- 
verters. The rotaries had a continuous rating of 800 kW 
with a temperature rise not exceeding 35 deg. C., and 
could operate at a 50 per cent. overload for three hours 
without a temperature rise exceeding 60 deg. C. Each 
rotary was started by a polyphase induction motor. The 
combined efficiencies of the transformer-rotary sets were 
93°9 per cent. at full to one-and-a-half times full load, 
93°4 per cent. at three-quarter load, and 91°9 per cent. 
at half load. An illustrated description of the original 
substation equipment is given in Electric Railway Engi- 
neering, by Parshall & Hobart, 1907. 

With the modernisation programme of 1933-38, the 
supply was changed to 50 cycles at a nominal tension of 
5,750 volts, and new Metro-Vick rotary converters and 
transformers were installed in 1934. All these substations 
are of the rotary converter type with machines of 1,000 
kW capacity; Pandon and Cullercoats have three sets 
and the remainder two each. It was intended originally 
that there should also be a 2,000-kW substation at Kenton, 
to feed the Ponteland branch. Wallsend substation has 
feeders to both the Riverside and circle lines. The old 
switchgear was retained. To assist traffic operation, two 
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new rotary converter substations were installed, one at 
Gosforth East, in 1933, and one at Earsdon Grange, in 
1934. Both have one 1,000-kW set, but at Earsdon 
Grange the three-phase supply is at 20 kV. The rotary 
machines replaced two of the 1904 sets taken from other 
substations, and new h.t. metal-clad oil switches and d.c. 
high-speed breakers were provided. The installation of 
these sets has considerably eased the conditions in the New- 
castle area, where previously Pandon substation supplied 
the heavy current needed by three or four trains starting 
or accelerating at the same time from the Central or 
Manors, one of them probably being up the 1 in 75 from 
Manors North, and also up the flatter grades near Earsdon 
and Benton. All the original substations were and are 
manually operated, but Gosforth East and Earsdon Grange 
are remotely-controlled from Benton and Cullercoats sub- 
stations respectively. The high-tension current is trans- 
mitted through underground cables, and this system has 
been adopted also for the supply to the newly-electrified 
South Tyneside line, for which the primary feeder cable 
from the N.E.S. plant at Carville is led directly under the 
river in the supply company’s existing cable tunnel. 

Four remotely-controlled rectifier substations—Gates- 
head, Pelaw, Jarrow, and Tyne Dock—convert the three- 
phase 5-75 kV 50-cycle supply for the South Tyneside 
line, and as with the rotary converter sets on the north 
bank, produce d.c. with a nominal tension of 630 volts 
at the substation busbars. Pelaw aad Tyne Dock have 
two 1,000 kW rectifiers each, and Gateshead and Jarrow 
one set. The control is effected from Wallsend by means 
of supervisory gear. The principal facilities provided 
comprise the individual control of each rectifier and track 
feeder, simultaneous operation in pairs of breakers at the 
two ends of particular track sections, telephone communi- 
cation between substations and control room, and remote 
indication of busbar voltage, control battery voltage, and 
total d.c. current at each substation. 

At Jarrow the substation plant is housed in a portion 
of an existing building rented from the supply company; 
for the remaining equipment new buildings were erected 
at Gateshead, Pelaw, and Tyne Dock. The dimensions of 
these buildings were kept as small as possible consistent 
with reasonable accessibility for maintenance, and a novel 
scheme of ventilation was adopted whereby the air for the 
closed-circuit cooling system of the rectifier can be drawn 
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Interior of Pelaw substation on the South Shields line, showing the two 1,000-kW B.T.H. rectifier sets 


from and discharged to the outside of the building, or 
alternatively circulated entirely within the substation. The 
heat dissipated in the rectifier recooler can therefore be 
used to warm up the substation in winter, and discharge 
outside the building in summer, thus maintaining a reason- 
ably constant substation temperature regardless of seasonal 
variations. Since in the one case only the air already in 
the substation is circulated, and in the other the air drawn 
from outside passes only through the fan and cooler, 
there is no appreciable interchange of air between the 
inside and the outside of the building under either condition 
of operation. The arrangement therefore has the further 
advantage of keeping the plant in a much cleaner condi- 
tion than would be the case were free circulation of air 
permitted, and it may be ex- 
pected that maintenance 
charges will thereby be reduced. 

There are six rectifiers of the 
six-anode water-cooled type, 
each rated at 1,000 kW 630 
volts and capable of carrying 
overloads of 25 per cent. for 
two hours, 50 per cent. for one 
hour, and 200 per cent. for 15 
sec. In accordance with nor- 
mal B.T.H. practice the water 
circulating pump, vacuum 
pumps, and = gauges. are 
mounted on the rectifier tank, 
the water coolers being carried 
on insulators and electrically 
connected to the water jackets. 
The entire water circuit is thus 
maintained at the potential of 
the rectifier tank and all risk of 
electrolytic action is avoided. 
Smoothing equipment is pro- 
vided, and comprises an air 
core d.c. reactor and four tuned 
shunt circuits for each rectifier; 
the design of the equipment 


gives a degree of immunity from interference with com- 
municating circuits comparable with that obtained with 
well-designed rotating piant. 

The rectifier transformers are of the oil-immersed self- 
cooled type, and both main and interphase units are housed 
ina common tank. A tertiary winding on the main trans- 
former provides the necessary heavy current low-voltage 
supply for baking out in the event of a rectifier having 
to be opened up at any time; facilities for a quick change- 
over from normal to bake-out connections are given by 
removable links in the main a.c. connections. A single 
bake-out resistance is available, this being arranged in a 
portable form for easy transport from one substation to 
another on both North and South Tyneside routes. 


Reyrolle high-tension switch- 
gear installed in Pelaw sub- 
station 
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B.T.H. direct-current switchgear and high- 
speed circuit-breakers in Pelaw substation 


At each substation the supply company’s 5,750-volt 
feeder cables terminates in Reyrolle hand-operated oil 
circuit-breakers. A motor-operated oil circuit-breaker and 
a hand-operated oil circuit-breaker for each rectifier completes 
this switchboard, the former controlling the rectifier trans- 
former and the latter a 25 kVA control transformer which 
supplies the rectifier auxiliaries. Arrangements are made 
so that single-phase supplies may be taken from the control 
transformers for substation lighting and for signal opera- 
tion, a changeover switchboard being provided in the 
double-unit substations to enable these circuits to be fed 
from either transformer at will. The switchgear is of the 
horizontal draw-out metal-clad pattern, with single busbar 
300-amp. 5,750-volts three-phase 50-cycles oil-immersed 
circuit breakers having a rupturing capacity of 150,000 
kVA. Pelaw and Tyne Dock substation h.t. switchboards 
comprise two incoming feeder panels, a busbar continuity- 
type metering panel, two rectifier panels, and two 
auxiliary transformer panels. The circuit breakers are all 
hand-operated, except on the rectifier panels, which are 
motor-operated. 

On the d.c. side the rectifiers are protected by reverse 
tripping high-speed circuit-breakers which, together with 
the forward tripping high-speed circuit-breakers controlling 
the track feeders, of which there are four per substation, 
are housed in an annexe. The high-speed circuit-breakers 
are carried on a shelf below which are mounted the d.c. 
busbars and isolating switches. Interconnecting switches 
are provided between pairs of outgoing track feeders to 
enable one breaker to feed two tracks for short periods 
when maintenance work on a breaker is carried out. One 
feeder in each pair is arranged so that when the busbars 
are dead the control supply for its high-speed breaker 
is automatically transferred to the track, thus permitting 
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feeding through when a substation is shut down. The 
automatic control panels for starting and protecting the 
rectifiers are mounted in an opening in the wall between 
the machine room and the d.c. switchgear annexe, together 
with the supervisory control cubicle and a small loading 
panel to suppress the no-load voltage rise of the rectifiers. 

One of the first portions of the £500,000 improvement 
scheme of 1933-38 was the replacement of the original 
95 lb. conductor rails by others of the 120 lb. section, 
in order to reduce the voltage drop, and to iay these new 
rails to the Ministry of Transport standards of 16 in. from 
the centre of the third rail to the inside face of the 
running rail and 3 in. above the running rail, compared 
with the 19} in. and 3} in. of the original position, which, 
as far as centre distance was concerned, was in accordance 
with the Railway Clearing House recommendation of 1903. 
The new conductor rails were laid gradually from 1934 
onwards, but the change-over of the rail position was 
effected at one fell swoop on May 22-25, 1936, during 
which days a special steam service was substituted. Details 
of the change-over will be found in the issues of this 
Supplement for May 29 and June 26, 1936. The 120 lb. 
rails are used on the South Shields line also. They are 
of flat-bottomed section, rolled in 60-ft. lengths, and the 
sectional area is 12 sq. in., equivalent to 1°85 sq. in. of 
copper. 

The charge for current consumption is based on the 
maximum half-hourly load attained throughout the year, 
the load including traction, train lighting, and station 

































































lighting. Before the South Tyneside line was electrified, 
TasLe I.—L.N.E.R.: Nortu Eastern AREA, 
Electric Train Working—North Tyne 
Four weeks ending October 29, 1938 
= 4 | 
| Car mileage 
Description | Train Other 
of work | mileage Total vehicles Total 
| | Motors | Trailers elec. 
| stock 
Loaded trains. | 84,052 a — 426,203 4,659 430,862 
Empty trains 6,901 — | _ 34,733 3,535 38,268 
Loaded andempty | 90,953 — a 460,936 8,194 469,130 
Shop purposes and 
trials an 63 — — 152 20 172 
Total | 91,016 233,608 | 227,480 | 461,088 | 8,214 | 469,302 
| 
Electric Trains—Hours and Wages 
| Shop Motormen’s , 
| Train hours purposes eee pay bill ———s . 
and trials ~~ hours —— 
| | 
| | £ s. d. 
Total 5,862 6 | 5,868 8,095 847 19 0 
Cost of Electric Current 
Units st ae | £ s. d 
Electric trains 1,275,923 0-720 3,827 15 5 
Lighting of trains 19,465 0-720 58 7 11 
Electric locomotives .. 7,512 0-720 2210 9 
Lighting of stations, &c. 24,827 0-720 | 749 7 





Total .. ..  ..| = 1,827,727 | ay | 3983 3 8 
| 





the annual h.t. consumption (substation input) amounted 
to just over 16,000,000 kWH for a train mileage of 
1,216,245, the simultaneous maximum half-hourly h.t. 
demand being about 5,000 kW. Recent figures for h.t. 
simultaneous half-hourly demands are 5,500 kW for the 
North Tyneside lines and 2,180 kW for the South Tyne- 
side lines. Since the electrification of the line along the 
south bank the annual current consumption has risen to 
about 23,000,000 kWh and the train miles to 1,536,952. 
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One of the new Metro-Cammell trains made up of four twin-car articulated sets, Tyneside lines, L.N.E.R. 
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Of these totals 19,000,000 kWh are for the North Tyne- 
side lines and 4,000,000 for nine months’ operation on the 
South Tyneside lines; the respective train mileages were 
1,232,853 and 304,109. The gross ton-miles per single 
track running mile per annum over the North Tyneside 
lines approximates to 2,700,000 and the maximum hourly 
train mileage occurs between 8.0 a.m. and 9.0 a.m., when 
it averages 196. The car-miles per train-mile average 
about 5.3, and the train-miles per train-hour 15-4. Figures 
for a recent four-weekly period on the North Tyneside 
lines are given in Table I. 


Rolling Stock 


The 74 original open-type vehicles of 1904 were supple- 
mented by 16 others to the same general design in 1913- 
14. On August 11, 1918, a serious fire at Walker Gate 
sheds caused the loss of 19 motor-coaches and 15 trailers, 
but by 1922 these had been replaced by a similar number 
of new vehicles, and at the same time another motor 
luggage van was built. The original motors were of the 
G.E.66 type with a one-hour rating of 125 h.p., the tem- 
perature rise for the rating at that date being 75° C. In 
the first post-war stock, G.E. 254B motors were used, 
and had a one-hour rating ot 140 h.p. The original 
trailers seated 70 third class passengers within a body 
length of 56} ft. and the first class motor-coaches, which 
had two driving compartments and a luggage van, 48 
passengers. The 1921 stock had 72 third class seats in 
the trailer on a tare weight of 254 tons, and the motor- 
coaches were arranged to take both first and third class 
passengers in addition to having a luggage compartment 
and one driving compartment; there were 24 first class 
and 28 third class seats on a tare weight of 33-85 tons. 

Of the 132 cars existing in 1934, a total of 90 have 
been withdrawn and replaced by 64 new _ twin-car 
articulated sets and four single-unit motor vans; 36 of 
the remaining vehicles have been modernised, all in 
the mechanical, electrical, and braking equipment. The 
six vehicles not classed as being modernised are the six 
compartment coaches forming the special peak-period train 
hauled by the four-motor luggage thirds, but even these 
have been re-upholstered and improved in sundry details. 

The new twin-car sets are of four types, viz. :— 


Seats 


Ist 3ra 
Driving luggage motor third - _- 52 
Trailer first .. ve we : / nd f 60 — D 
| » | or 28 36 
Driving motor third .. ee ne } 18 f _ 64 
Trailer third .. a fo a sets t — 68 C 
Driving luggage motor third ass 16 f oe 52 
Driving trailer first .. a ia poe < 60 — B 
Lor 28 32 
Driving motor third a ae 1 12 S — 64 A 
Driving trailer third .. be sets \ — 64 


Articulated trains C and D have only one driving cab, 
and thus are not suitable for operation as twin-car sets 
running alone. 

Bucket seats are used in all cases, in preference to the 
old reversible and non-reversible rattan seats, and 
although they improve the comfort, the total carrying 
capacity of a train has been somewhat reduced. A six- 
car train of 1921 build seated 44 first class and 340 third 
class passengers on a tare weight of 179 tons and within 
a body length of 342 ft., and had a one-hour h.p. of 
840. The corresponding figures for three of the new 
twin-car sets coupled in multiple-unit are 56 first class 
and 308 third class seats on a tare weight of about 168 
tons and within a length of 336 ft. and with a one-hour 
h.p. of 1,296. The new sets were built by the Metro- 
politan-Cammell Carriage & Wagon Co. Ltd., and have 
steel bodies and underframes; the bodies are of riveted 
construction with certain minor joints welded, but the 
underframes are of all-welded construction. Alpax sliding 
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Interior of one of the electric cars built 
in 1922, and fitted with rattan seats 


doors are located at each end of each car, and the interior 
finish is of Rexine. The bogie frame structures are 
riveted, and the bogies have 3 ft. 7 in. wheels spread 
over a base of 8 ft., compared with the 3 ft. wheels and 
7 ft. wheelbase of the earlier stock. The axleboxes are 
of the plain bearing type with Armstrong lubricators, 
except on two twin-car sets which have Hoffmann roller 
bearing boxes. Westinghouse electro-pneumatic brake 
equipment is incorporated in the new stock and has also 
been installed in the rebuilt cars. 

The motor-coach of each twin-car set is equipped on 
the outer bogie with two nose-suspended self-ventilated 
motors with a continuous rating of 154 h.p. at 210 amp. 
600 volts, and a one-hour rating of 216 h.p. at 295 amp. 
600 volts. Spur gears of forged carbon steel, heat-treated 
after cutting, are used; they have a ratio of 71:18 and 
are enclosed in a pressed steel gear case having three- 
point suspension. The motors normally operate in parallel 
at 60 per cent. of full field strength, and the equipment 
has been designed for maximum accelerating current of 
300 amp. per motor. 


Car Repairs and Working 


The rolling stock maintenance and repair depot is situ- 
ated at Gosforth car sheds, alongside the junction to the 
Ponteland branch. The shed section contains 10 roads, 
each with room for 12 cars under the roof, and each pro- 
vided with lighted pits. Three of the roads have hot 
and cold water points and a vacuum servicing supply. 
Alongside is the repair shop, where repairs and overhaul 
of the electrical equipment, mechanical portion and brake 
apparatus of the multiple-unit trains and the Quayside 
branch locomotives are carried out. 

Gosforth depot is the headquarters of the stock used on 
the North and South Tyneside lines, and car working is 
so arranged that the individual South Tyneside sets spend 
alternate nights at the depot. Each of the articulated 
twin-car units for the north side services is in the depot 
each day for cleaning and servicing. The train set rosters 
are drawn up so that in a three-weekly period each unit 
is in the depot one full day for maintenance, one full 
day for cleaning, and one part day for cleaning, this 
being in addition to the regular day by day cleaning when 
the cars are in the depot. 

For weekday operation over the North Tyneside lines 
the articulated trains are divided up into 15 sets, of which 
nine are eight-car formations, four are six-car sets, and 
three are four-car sets. Five of the eight-car make-ups 


Interior of one of the new electric cars 


fitted with the latest type of bucket seats 


are divided up into two fours during the slack periods. 
To allow for the cleaning requirements, three of the 
eight-car formations, one of the six-car, and one of the 
four-car sets are out on the line only for a three to four- 
hour period on any normal day. The operation of the 
South Tyneside line weekday service calls for six six-car 
sets at the peak periods of the day, with a reduction in 
the number of vehicles operating at slack times. Two 
sets are stabled at South Shields overnight, one at Pelaw, 
and three at Gosforth. One motor parcels van is allo- 
cated to this branch, but at the moment runs only one 
return trip a day, making the rest of its mileage north 
of the river. The three motor parcels vans are equipped 
with motor-driven exhausters and vacuum brake valves 
so that they can handle trains of pipe-fitted covered wagons 
when required. 


Traffic Operation 


Constant detail improvements are being made in the 
arrangements for efficient traffic operation, and when the 
1933-38 modernisation programme was under way a num- 
ber of modifications, alterations and new works were 
sanctioned in order to improve operation and increase the 
traffic. Principal among these were the construction of 
a new station, West Monkseaton, opened in 1933; the 
widening of North Shields tunnel to enable two steam or 
electric trains to pass each other on the curve; lengthening 
of certain platforms; reduction in the station stop time; 
institution of either-way working between Newcastle and 
Manors; installation of a modernised booking office at New- 
castle and a passimeter office at Whitley Bay; and the 
new rolling stock and conductor rails mentioned in pre- 
ceding sections. Little could be done with the intensive 
freight traffic in the area, except to ensure that the maxi- 
mum possible punctuality at all points was observed both 
by freight and electric passenger trains. 

The normal week-day service on the North Tyneside 
lines is based on eight trains per hour to and from the 
coast. One stopping train leaves Newcastle every 20 
min. via the north side and one every 20 min. via the 
south side of the circle. The trains via Wallsend (south 
side) leave at 15, 35, and 55 min. past the hour, and the 
trains via Benton leave at 5, 25, and 45 min. past the hour. 
A train leaves once an hour, i.e., at 20 min. past the 
hour, for the Riverside loop, stopping at all stations to- 
Tynemouth; the set then forms an hourly express from 
the coast to Newcastle. Similarly, an express leaves New- 
castle every hour for the coast and the set returns as a 
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Track diagram of the east end of Newcastle Central station and the 
section of four-track line between that station and Manors station, London 
& North Eastern Railway. The low-voltage d.c. electrified tracks are shown 
by thicker lines than the steam tracks. LEither-way working is in force 
over three of the four tracks between the Central and Manors stations 
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Diagram showing the Gos 
various train services operated by 
multiple-unit electric trains over the 
north and south Tyneside lines, and 
radiating from Newcastle Central 
station 
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stopping train from Tynemouth to Newcastle via the 
Riverside loop. Thus the maximum interval between the 
departures of trains from Newcastle to the coast is 10 min. 
Trains can be used indiscriminately by passengers between 
Newcastle and the coast stations at, Monkseaton, Whitley 
Bay, Cullercoats, and Tynemouth, and the journey time 
by either side of the circle varies only by a minute or 
two. Expresses to and from the coast normally travel 
via the Benton route, passing Backworth, Benton, South 
Gosforth, West Jesmond, and Jesmond stations. At busi- 
ness rush periods, however, when the interval service is 
considerably augmented, it is not always possible to find 
a path for express trains via Benton and so use is made 
of what is known as the South-East, Curve, which connects 
the north side of the circle with the main line at Benton 
Quarry, north of Heaton junction. 

Since the new stock was put into operation the time 
for the regular circle stopping trains over the 20-6-mile 
journey is 53 min. inclusive of 18 intermediate stops. A 
nominal allowance of 20 sec. per stop is made at all 
stations except Benton, West Monkseaton, Percy Main, 
Howdon, and Walker Gate, where, owing to lighter traffic, 
the allowance is 15 sec. The schedule time of a train opera- 
ting an express service from Newcastle to the coast and 
then returning as a Riverside stopping train is 53 min. in 
one direction and 52 min. in the other direction. The cir- 
cular journey is slightly longer, but owing to express run- 
ning the trains are able to complete the trip in the same 
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time as the regular stopping trains round the main circle. 
The nominal allowance per stop at Riverside branch 
stations is 15 sec. The point-to-point allowances both-ways 
round the circle are as given in Table II. 

Platforms 1, 2, and 3, and at times No. 4, are used at 
Newcastle Central for the North Tyneside trains. As a 
general rule there is a 3 min. gap between the departure 
of one train and the next arrival at the same platform. 
The lie-over of a set at the Central varies from 7 to 15 
min. Particulars of the platform and set working during 
an ordinary two-hour period in the morning are given in 
Table III. 

In Table III the down trains are shown as going to 
Monkseaton—if running first along the south line via 
Wallsend, or to Tynemouth—if running first via Gosforth 
and Benton. For timetable purposes these trains are 
considered as changing from out to home at Monkseaton 
and Tynemouth respectively, and in the arrivals column 
are shown as originating at those places although they are 
actually through trains. Tynemouth is the direction 
changeover point for Riverside trains in either direction. 

At business periods the service is augmented, principally 
by express trains serving only the four coast stations, and 
then running as stopping trains in the up direction. For 
example, from 5.0 p.m. to 6.0 p.m. there are ordinary 
departures via Gosforth and Benton at 5.5, 5.25, and 5.45; 
ordinary departures via Wallsend at 5.15, 5.35, and 5.55; 
the ordinary Riverside departure at 5.20; express depar- 
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Min, sec.| Min. sec.| Min. sec.| Mi 
0 jm v 43M. a gM. Central—Manors East ‘ 2 0 0 20 2 20 | 2 
Manors East—Heaton 2 16 0 20 4 56 | 4 
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route, and of these 15 are empties running to Gosforth 
sheds and eight are parcels vans worked by the electric 
motor vans. The empties are most frequent just after 
the morning rush hour—there are eight between 8.36 and 
10.10, two ot them running via Heaton and the west 
curve. On Saturdays the normal booked departures from 
the Central amount to 167, of which 14 are empties and 
eight are parcels trains. 


Sunday and Holiday Operation 


On normal Sundays during the winter and spring periods 
a half-hourly service operates on both the North and South 
Tyneside lines. Trains leave Newcastle for the coast at 5 
and 35 min. past the hour via Benton and at 20 and 50 
min. past the hour via Wallsend. There are thus four 
trains an hour evenly spaced between Newcastle and the 
coast. The size of the train sets is gradually increased 
from two coaches to six coaches as the day goes on. 

The above working, however, can only apply on normal 
winter and spring Sundays. In summer, owing to the 
proximity of Tyneside to the sea there are enormous 
variations in the volume of traffic to be carried, the 
variations being dependent mainly on weather conditions. 
Owing to the short distance, brief journey time, and cheap 
fares, the traffic goes up and down virtually without 
notice. A dull Sunday morning, or two or three wet days 
beforehand, may bring only normal traffic, but if the 
weather clears up by lunch time there may be a rush to 
the coast between 1.0 p.m. and 3.0 p.m. with a heavy 
return flow between 7.30 p.m. and 10.0 p.m. On a fine 
summer Sunday the down traffic may be maintained at 
a high level from 10.0 a.m. to 3.0 p.m., and the return 
traffic may be concentrated over a period of two and a 
half hours, generally from 7.30 p.m. to 10.0 p.m. 
Similarly, a change for the worse in the weather during 
the afternoon or early evening upsets the pre-arranged 
working for the return traffic by bringing anything up to 
50,000 people home earlier than expected. 

The arrangements made to cater for these variations 
in summer Sunday traffic include the manning of a special 
emergency sub-control for the electrified area on the north 
bank of the Tyne, and the provision of special pre- 
arranged emergency services varying in accordance with 
the volume of traffic. Three special services have been 
planned for the North Tyneside services to cater for vary- 
ing volumes of traffic, the particular service to be operated 
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Tynemouth, via Wallsend |10 18 | 
Tynemouth, via Benton ..|10 28 | 
| Monkseaton, via Wallsend 110 38 | 
| Tynemouth, via Benton . 80 48 | 
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10 45 | Tynemouth, via Benton. 
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11 0 | Monkseaton, via Benton, 
| Tynemouth, via Riverside 110 52 11 5 | Tynemouth, via Benton. 
Monkseaton, via Wallsend |11 0 
Tynemouth, via Benton ../11 8 | 3 
Tynemouth, E.P., via {11 13 | 
Benton | 


=o 
_ 
— 
i] 
Oo 


11 25 | Tynemouth, via Benton. 
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a Monkseaton, via Wallsend |11 18 | 3 |11 45 | Tynemouth, via Benton. 
6B Tynemouth, via Benton ..}11 28 | 2 |11 35 | Monkseaton, via Wallsend. 
11 Monkseaton, via Wallsend |11 38 2 {11 55 | Monkseaton, via Wallsend. 
2 cars arriving 9.58 a.m. | off | Set 7 attached. 
| | p.m. 
10a| 4 | Tynemouth, via Benton ../11 48 | 1 |12 5 | Tynemouth, via Benton. 
3p} 4 | Tynemouth, via Riverside |11 52 | 12 0 | Monkseaton, via Benton 
E.P. 

12a) 4 | Monkseaton, via Wallsend |11 58 2 |12 10 | Monkseaton, E.P., via 

| | | | Wallsend. 

| | | p.m. } 
14 | 8 | Gosforth Sheds .. ..{12 6 | 312 15 | Monkseaton, via Wallsend. 

2 cars detached for| 1-20 p.|m, Set) 3a. 
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10 15 | Monkseaton, via Wallsend. 
|10 20 | Tynemouth, via Riverside. 
110 35 | Monkseaton, via Wallsend. 


Monkseaton, via Wallsend. 


11 15 | Monkseaton, via Wallsend. 
Tynemouth, via Riverside. 
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Passengers de-training from four-car set at 
No. 2 platform, Newcastle Central station 


being decided on the Saturday morning by the District 
Superintendent and the District Passenger Manager on the 
basis of weather reports, general experience of the habits 
of passengers, and other considerations. The inspector in 
charge of the emergency sub-control can alter this service 
at his discretion if the weather should change. Notices 
are sent out immediately to station staffs, signalboxes, car 
sheds, and to the electrical engineer, intimating the ser- 
vices which are to operate, as these considerably affect 
the numbers of cars and the staff to be brought on duty. 
When the maximum service is in operation additional 
plant has to be brought into use at Wallsend substation. 

The three special services are planned on the basis of 
the ordinary advertised services shown in the public time- 
table and these trains have to run as advertised. Service 
A, which is the lightest of the three, comprises 6 six-car 
and 4 eight-car sets, that, is, an increase of three sets 
over the ordinary service, and gives approximately 90 
departures from Newcastle Central. Service B comprises 
7 six-car sets and 6 eight-car sets, giving over 100 depar- 
tures from Newcastle Central. Service C, which is the 
maximum service operated, consists of 12 six-car sets and 
5 eight-car sets, giving over 100 departures from New- 
castle Central, and an additional 15 departures from 
Manors North. The latter trains principally serve inter- 
mediate stations and relieve stopping trains from the 
Central. 

Exclusive of through excursions, of which there were 
quite a number, the maximum number of tickets collected 
at the four coastal stations—Tynemouth, Cullercoats, 
Whitley Bay and Monkseaton, to which the fare from 
Newcastle is the same—during a summer Sunday in 1938 
was 46,810, but on the race week Sunday of 1937, a fine 
Sunday in June, 56,520 tickets were collected. During 
June, July, and August the number of tickets collected 
at the four coastal stations averages 30,000 per Sunday. 

Large crowds may be expected to travel to the coast 
stations on bank holidays and on the Wednesday and 
Thursday of race week. On a fine Whit Monday or August 
bank holiday the traffic peak is reached and the record 
number of local tickets collected at the four coastal stations 
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has so far been 95,274; on Whit Monday, 1933. On such 
occasions a special programme of train and car working 
is drawn up in which every available set is brought into 
use. On the North Tyneside routes a total of about 225 
departures from the Central plus 5 from Manors North 
are provided, and also a special service to and from 
Walker Gate and the Riverside stations. The return peak 
is particularly heavy from the coast in the evening, due 
to it being concentrated over three or four hours. 


Electrified Area Emergency Sub-Control 
The sub-control is manned for heavy holiday occasions 
as well as for Sundays in the summer. Its function is to 
vary the programmed arrangements should this be neces- 
sary due to a failure or to an unexpected increase or de- 
crease in traffic. The headquarters of the sub-control is 
situated at Newcastle Central station, close to the electri- 
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no use to them. With a return rush concentrated in per- 
haps a couple of hours, the special control may therefore 
order certain down trains via Benton to pass Monkseaton 
and Whitley Bay, or certain down trains via Wallsend to 
reverse at Tynemouth, in order to clear away the crowds 
from Cullercoats and Tynemouth. 

At holiday times the Riverside route is not of much 
help in enabling traffic density between Percy Main and 
Manors via Wallsend to be lightened, as might be thought 
by a glance at the map. Many of the trains are eight- 
car formations, but the Riverside route platforms only take 
six-car sets. There is less traffic between the stations on 
this loop and those at the coast than on the main part of 
the circle, but there is sufficient to prevent any expedient 
such as reserving, say, two end carriages for through pas- 
sengers and locking the doors. A practice such as pulling 
up twice would nullify any gain which might result from 
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Down electric train between Newcastle Central and Manors, running on the down main line. 
The connections between the up main and the up and down Tynemouth lines are in the foreground 


fied platforms. It consists of two omnibus circuits with a 
special ring to the control. The inspector in charge of 
the control can, if he considers it desirable, operate the 
control from stations other than Newcastle; in fact, he 
usually goes to Tynemouth in the evenings to supervise 
the return rush from the coast. This control deals, for 
example, with any earlier traffic return due to sudden 
inclement weather. The normal telephonic traffic control, 
introduced for the electrified area in 1938, is centralised 
at Newcastle. Another problem in the evening is that 
trains running from Newcastle via Benton fill up at Monk- 
seaton and Whitley Bay; and there is thus no room for 
passengers at Cullercoats and Tynemouth stations, and as 
many of these come from the east end of Newcastle and 
wish to alight at Walker Gate and Heaton, the trains 
running round the circle in the opposite direction are of 


using the Riverside line as an alternative route. In any 
event, the chief problems on national and local holidays 
are the working on the section where the electrified area 
converges with the East Coast route, 1.e., between Heaton 
and Central, and the station working at Central, and these 
are not confined simply to the electrified routes, but are 
shared with the greatly augmented steam services, many 
of which are coincident with the north Tyneside electric 
trains between Heaton South junction and Newcastle. 

On summer Sundays and at heavy holiday times the 
sub-control is manned by pre-arrangement by the District 
Superintendent’s inspector. But it may happen that a 
failure occurs on a normal day in the electrified area, and 
at such times the sub-control is switched through to the 
main Newcastle district control and the latter supervises 
all emergency arrangements in connection with the failure. 
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Up electric train leaving the Gosforth line at Manors, and crossing via 
the down main on to the up main fer the journey to Newcastle Central 


If the failure is serious, a district inspector may be sent for 
and when he arrives he can open out the sub-contro] at 
the. east end of Newcastle Central station, in which case 
the main district control can be switched out. 

The section between Newcastle Central and Manors is 
the most heavily occupied section on the N.E. Area of 
the L.N.E.R., and actually between Newcastle and. Manors 
practically the whole of the electrified service passes over 
the same tracks as the passenger trains on the E.C. route. 
In order to reduce the line occupation to a minimum the 
electric trains are so timed that an outgoing train from 
the Central passes an incoming train between Central and 
Manors. An outgoing train for the Benton route usually 
passes an incoming train from the Benton route, and an 
outgoing train for the Wallsend route usually passes an 
incoming train from the Wallsend route. The maximum 
occupation of the line between Newcastle and Manors 
and the complicated junction at Manors is therefore limited 
to about three min. for the two trains, leaving margins for 
other traffic. However, careful timings of trains have not 
by themselves proved sufficient to deal with the volume 
of traffic without delays, and in order to give increased 
facilities and to expedite the working of the heavy electric 
and steam passenger and steam freight services between 
Newcastle and Manors, either-way working was brought 
into use over two of the four tracks on this section. 


Either-Way Working 

It was partly to provide amelioration of the operation 
in this area and to expedite the working of the heavy 
everyday electric and steam passenger and steam freight 
services in this area that at the end of 1937 either-way 
working was brought into operation over two of the four 
tracks between Central and Manors. Combined with an 
almost classic arrangement of cross-overs, and the instal- 
lation of two-aspect colour-light signals, route indicators 
and track circuiting, details of which are given in the 
accompanying track diagram, this both-way working has 
eased operation of all up and down traffic from and to 
the electric platforms, the main portion of the station, 
and the freight lines along the south side of the Central 
station. In 1938 yet a further improvement in the work- 
ing at the east end of the Central station was gained by 
the electrification of the South Shields line, which at once 


halved the number of those engine movements which fouled 
most lines. The folding plate shows the track layout. 

Either-way working is applied to the up and down main. 
lines, the up and down Tynemouth pair still being sig- 
nalled only for their respective directions. Electric trains 
from platform 1 have the choice of the down main (via 
247 and 240); the up main, via slips 237 and 241; or the 
down Tynemouth, via slips 237, 241 and 245. The same 
applies in the up direction, except for the down Tyne- 
mouth line, and with the addition of a passage from the 
up Tynemouth track via slips 244, 241 and 237. The 
routes to and from No. 2 platform are the same on the: 
outer side of slips 235 and 238, as are also those from 
No. 3 platform, except that the route on to the down main 
is via 241, 158 and 240. Electric train routes to Manors 
are also available from platforms 4 and 5, except that the 
only route from No. 5 on to the down main before Manors: 
box fouls the end of No. 4 platform, slip 191. Connections 
from all four lines are also available to the steam main- 
line platforms 6, 7, 8, 9 and 10, and No. 1 goods line 
also has a connection to the up and down main lines. 
This last can be considered really as available for shunt- 
ing movements rather than through running, as it in- 
volves crossing over the exits to all the passenger plat- 
forms, via slips 35, 135, 134 and, for the down main, 129. 

At the Manors end, trains on the up and down main 
lines can be crossed over to the Tynemouth lines, via 
slips 12, 13 and 14, and slips 15, 16, 18 and 22 enable 
trains from Manors North to have a selection of the three 
lines signalled for up traffic. Finally, slip 21 in Manors: 
East station enables a down main line steam train to re- 
gain its proper track if it has been worked out of Central 
on the up main. 

A typical example of the use to which these track lay- 
outs are put occurs just before 3.0 p.m. (winter). The down 
Flying Scotsman is due out of No. 8 platform at 2.54 
and runs via slips 133, 138, and 139 on to the up main, 
which it can follow as far as Manors East, where it 
crosses over slip 21 on to the down main. A minute 
later, at 2.55, the regular four-car electric train for the: 
coast via Wallsend is due out of No. 3 platform and runs 
on to the down main via 241, 158, 240, and thence to 
the down main platform at Manors East after the Scots- 
man has cleared the Argyle Street starter, No. 49. 








122 Supplement to THE RAILWAY GAZETTE, October 13, 1939 





Actually, the quicker acceleration of the electric, coupled 
with its forward start compared with No. 8 platform, 
usually means that the Tynemouth train is held for a few 
seconds at signal 1, near Manors box, until the Scotsman 


is clear of Manors East. Three minutes after the down 
electric is due out of No. 3 an up Tynemouth electric 
from the Wallsend route is due in. This is brought in 
along the up Tynemouth line, held if necessary at signal 
218A until the Scotsman is past, and then goes via slips 
244 and 241 into No. 3 platform. At the same time a 
down goods from slip 55 can be passed on to the down 
Tynemouth and can run through Manors on the same line 
and cross over at Heaton, or be held at Manors box until 
the Scotsman and down Tynemouth electric are clear and 
then moved via slips 15 and 21 on to the down main, 
according to the incidence of the down passenger trains. 


Freight Service Complications 


Not a little difficulty has been experienced in dove- 
tailing a frequent and accelerated electric service, and also 
the main-line steam trains, with the intensive freight traffic 
found in and adjacent to the electrified area on the north 
bank of the river. No radical changes have been made in 
the method of freight train operation during recent years, 
but the improved electric passenger trains, the either-way 
working between Newcastle and Manors, and the in- 
stitution of the district control system have all aided 
punctual working at every point, and thus have assisted 
towards the elimination of delays. 

There is much miscellaneous freight traffic to and from 
the stations on the Riverside branch, and a large tonnage 
of coal and coke to the staiths at Whitehill Point and the 
Albert, Edward dock, for the N.E.S. power station at 
Carville, and to gas works at Willington Quay and North 
Shields. This traffic comes not only from the west and 
south of Newcastle but also from the Blyth area, and 
some of it originates at the collieries along the electrified 
lines. Marshalling for direct trains to destination was at 
one time carried out almost entirely at Heaton down 
yard, but recent alterations have led to some of the 
marshalling being transferred to Blaydon and to Park 
Lane (Gateshead). This traffic is worked on to the River- 
side branch via Byker, but other trains are run from the 
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Up South Shields 
electric train composed of 
four modernised cars, run- 
ning on to the High Level 
bridge from Newcastle 
Central station 


main line over the south-east curve and via Tynemouth 
on to the east end of the Riverside branch. 

Proposals have been considered to use electric loco- 
motives for freight traffic in this area, but this would 
probably entail some extension of the electrified system 
without entirely eliminating awkward change-over points 
from steam to electric traction. A considerable number 
of railway and private sidings would also have to be 
electrified. The operation of all or the great majority of 
freight trains at night is impracticable. A good deal of the 
general freight, is fish from the quays near the river mouth, 
or stores for ships waiting at various docks. Even some 
of the mineral traffic—that for ships’ bunkers—is often 
of a similar urgent character, and night working would 
frequently mean the detention of a ship for an extra day. 
Indeed, so far as light, goods and stores for the Riverside 
towns are concerned an additional service by means of 
road vehicles from the Forth goods station at Newcastle 
has been provided for about, 17 years, to supplement the 
daily deliveries from freight trains. Inbound fish traffic 
from the North Shields area is also urgent, and is depen- 
dent upon the time of arrival of the boats. Fish from 
this area is worked to Newcastle just after four each 
afternoon and connections are made with the evening 
express braked fish and freight trains running south to 
London and Liverpool. 


South Tyneside Operation 


For many years a 20-min. service has been provided 
in each direction between Newcastle and South Shields. 
Until a few years ago, the trains were almost invariably 
hauled by the Ex.-N.E.R. Class A 2-4-2 tanks, but for 
some time before electrification a miscellaneous collection 
of 0-4-4T, three-cylinder 2-6-2T and 0-6-0 tender loco- 
motives was used. Operation by diesel-electric trains was 
carefully considered four or five years ago, but in view 
of the electrified system existing on the north bank of the 
river, and the imminent, modernisation of its equipment, 
it was decided that conversion of the South Shields line 
would give superior operating benefits at what would be 
quite a nominal cost. Regular electric operation was 
begun on March 14, 1938. 

One of the principal advantages of the conversion ot 
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the South Shields line is the improved operation at the 
east end of Newcastle Central. In going to or coming 
from the High Level bridge, the South Shields trains used 
No. 4 platform, owing to a loop being available for stand- 
ing the shuttle engine, but fouled all the northbound tracks 
and leads thereto except from platforms 1 to 3. Electrifi- 
cation, by making No. 6 platform usable, has not only 
halved the number of movements per train over the 
crossing, but has also produced a quicker clearance of 
the track at each movement, and has freed the High 
Level bridge itself and Gateshead station of numerous 
light engine movements. Since electrification, the South 
Shields trains have been moved to platforms 5 and 6 at 
the Central from No. 4, which was used in steam days. 
This enables No. 4, which is the longest of all the bays 
at the east end, to be used for north-bound and south- 
bound (via the High Level) steam trains of up to ten 
coaches. 

Between the Central platforms and the High Level bridge 
is the celebrated ‘* largest railway crossing in the world,”’ 
which incidentally was renewed last autumn after nearly 
15 years’ service. All three tracks over the High Level 
bridge are electrified. The down platform at Gateshead 
East station is 619 ft. long, but the slips at Gateshead 
for the middle track over the High Level Bridge are 135 
ft. from the Newcastle end of the platform, so that the 
effective length, if the middle track on the bridge is used, 
is 484 ft. 

The 20-min. service on the South Tyneside line leaves 
Newcastle at the hour and at 20 min. and 40 min. past, 
and South Shields at 17, 37 and 57 min. past the hour, 
arriving at Newcastle at 44, 4 and 24 min. past the hour. 
Normally there is an interval of only 4 min. between the 
departure of one train and the arrival of the next at 
Newcastle, thus involving the minimum amount of occu- 
pation of the junction. In order to dovetail with the 
intensive passenger and freight train traffic at the east 
end of the Central, certain of the down departures from 
Newcastle are retarded one to three minutes from the 
standard time, e.g., the 12.23 p.m. (3 min.), 1.42 p.m. 
(2 min.) and 4.24 p.m. (4 min.). The terminal time of 
a train set at Newcastle is 13 to 16 min. and at South 
Shields 7 min. to 10 min. The four sets employed through- 
out the day have a round trip time, including all inter- 
mediate and terminal stops, of 80 min., the set operating 
the 11.20 a.m. train from Newcastle, for example, being 
due out of Newcastle again at 12.40 p.m. Three other 
six-car sets work two to nine hours during the day. The 
standard schedule in each direction is 27 min. for the 
10 miles 76 chains inclusive of seven intermediate stops, 
the nominal allowance for each of which is 20 sec. The 
average schedule speed is thus 24-3 m.p.h. with stops 
on the average every 1:37 miles, whereas on the North 
Tyneside circle the end-to-end speed is 23-0 m.p.h. with 
an average distance between stops of 1:06 miles. In steam 
days the standard South Shields time was 33 min. down 
and 34 min. up, so that electrification has brought an 
acceleration of 18 to 20 per cent. The present service 
represents a slight increase over steam days, 57 trains 
a day in each direction as against 55. There is not the 
same necessity to augment the standard service by ex- 
presses during the business hours, the traffic at these times 
being workmen’s rather than residential. Much of it is 
also between intermediate stations. 

On Sundays the South Tyneside line trains leave New- 
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castle at the hour and half-hour and from South Shields 
at 15 and 45 min. past the hour. The majority of the 
trips are worked by two-car sets but these sets have to 
be increased to four and six cars as the day goes on. On 
the South Tyneside line the volume of traffic and the 
variations are not so marked and the problem of summer 
Sundays is solved mainly by strengthening booked trains 
and providing a large number of reliefs at times when the 
volume of traffic is likely to be heavy. These reliefs can 
be cancelled at short notice in the event of weather con- 
ditions or other factors causing the traffic to be light. 
On the South Tyneside line holiday traffic has not attained 
the same proportions, but with the southward develop- 
ment of South Shields it is increasing. At holiday times 
there are about 55 departures from Newcastle to South 
Shields and a similar number from South Shields to New- 
castle. A number of additional relief trains are run at 
the peak times from Gateshead East to South Shields in 
the morning and from South Shields to Gateshead East in 
the evening. These reliefs cater for passengers to and 
from intermediate stations on the branch but do not enter 
the congested area on the High Level bridge and at the 
east end of Newcastle. The provision of reliefs turning 
round at Gateshead East has really only been practicable 
since the electrification of the line. These reliefs carry 
a white circle at each end of the train to distinguish them 
from the through trains to and from Newcastle. All trains 
on the South Tyneside line on such occasions are 
strengthened to 6-car or 8-car sets. 


Ice and Snow Regulations 


To cope with the ice on the conductor rails, scrapers 
have always been used, but tests are now being made with 
Killfrost sprays, as used by the L.P.T.B. Thermometers 
are provided at selected signal boxes on the North and 
South Tyneside lines, and at Gosforth car sheds. In cold 
weather the men in these boxes read the thermometers at 
10.30 p.m. and midnight, and if there is more than 3° F. 
of frost the Newcastle district control calls out the district 
engineer’s staff and the de-frosting van. The advisability 
of calling out a second van is left for the control to decide 
later after consulting with the outside staff as to the state 
of the line. Engines, drivers and guards for the de- 
frosting van train are called out by the control. If a 
temperature 3° F. below freezing point is not recorded at 
10.30 p.m., a further reading is taken at 2.0 a.m. if 
the weather is frosty. . Even if the de-frosting van is 
not called out, the district control at the car sheds and 
the station staffs at Newcastle Central, Manors, Tyne- 
mouth, Monkseaton, and South Shields are consulted as 
regards the desirability of operating the ice scrapers on 
the trains, particularly on the first morning services over 
each route. The control then instructs the car sheds at 
Gosforth as to putting down the scrapers, and the stations 
atrange as far as they are concerned. 


* * * * 


The compilation of an article such as this needs a good 
deal of sympathetic and active co-operation on the part of 
the railway officers, which on this occasion was given at a 
time when special traffic was creating extra problems. 
Therefore our thanks to Mr. W. A. Fiddian, District 
Superintendent, and to Mr. A. S. Buswell, District Pas- 
senger Manager, are more than a formal courtesy; they are 
a true appreciation of much kindness and unstinted help. 
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NOTES AND NEWS 


Further Pennsylvania Electrics.—The Pennsylvania 
Railroad is to acquire a further 20 of the standard GG-1 
type 2-Co-Co-2 express electric locomotives for the 11-kV 
25-cycle single-phase lines. This order will raise the total 
of GG-1 locomotives to 109. The other main class of 
electric locomotive is the 2-Co-2 P5A type, many of which 
are now geared for freight work. 


French Shunting Locomotives.—Ten more heavy 
C-C type electric hump shunting locomotives of the pattern 
illustrated and described in the issue of this Supplement 
for August 18 last, are now being built for the 1,500-volt 
d.c. lines of the French National Railways. 


New Japanese Line.—The new railway proposed 
between Maibara and Tsuruga in the north-west of Nippon 
is to be operated electrically according to present inten- 
tions of the Japanese Government Railways. The electri- 
fication cost is estimated at Y. 7,000,000. There will be 
heavy grades and a number of tunnels on the line. 


34-Year-Old Motor-Coach.—The Birsigtalbahn, a 
Swiss light railway near Basle, is still operating a double- 
bogie motor-coach, with bow current collector, which was 
put into traffic in 1905, and has now covered about 1,100,000 
miles. This coach is equipped with four Brown Boveri 
750-volt motors with an individual one-hour rating of 
50 h.p. at 16-4 m.p.h. 


Triple-Armature Motor.—One of the 3,850 h.p. 
2-Do-2 express electric locomotives built in 1932 for the 
ex-Midi Railway, and which have twin-armature motors 
driving the wheels through quills, is running experimentally 
with three armatures per motor, which arrangement gives 
a very convenient system of motor connections. 


Tokyo Subway.—The Tokyo electric underground 
railway has recently been extended southward from Ginza, 
the terminus since 1933, towards Shinagawa. The present 
system, open and under construction, extends from Asakusa 
in the north to Shinagawa in the south, a distance of eight 
miles, and is operated on the 600-volt d.c. system. 


J. L. Burton.—A well-known electric traction engineer 
with 40 years of experience in railway and tramway 
transport was lost to us with the death at Hythe on 
October 4 of Mr. J. L. Burton, at the age of 59. Joining 
the old Dick Kerr organisation in 1899, he was for a time 
manager of the Preston works, but subsequently spent a 
good deal of time abroad, developing electric traction in 
centres such as Athens and Poland. In his later years he 
was connected mainly with tramway and _ trolley-bus 
developments on behalf of the English Electric Co. Ltd. 


French Funicular Railway.—The Lourdes-Pic au 
Grand-Jer funicular railway was opened in 1900, and 
since that time has been driven by a Brown Boveri two- 
phase motor of about 50 kW rated output at 675 r.p.m., 
45 cycles, 3,100 volts. The stand-by motor has been used 
infrequently, as, for example, when the stator of the main 
motor was rewound. The carrying capacity of the line 
was increased in 1925 by quickening the running speed of 
the cars from 3-95 to 4-93 ft. per sec., and the capacity 
of the cars from 50 to 60 passengers, but no new electrical 
equipment was installed. 


Japanese Electrification.—The Japanese Government 
Railways now have over 400 route miles of line electrified, 
all of it on the 1,500-volt d.c. system except the 7-mile 
Usui-Toge rack section. About 75 per cent. of the electrified 


mileage is in the Tokyo and Yokohama area, including the 
Tokyo-Numazu section of the Tokaido main line to Osaka 
and Kobe. More than 100 private and local railways use 
electric traction over a route length of 1,600 miles, but 
many of these systems are little more than tramways. 
However, the Chichibu Railway, using 1,200 volts d.c., has 
comparatively big double-bogie locomotives built by the 
English Electric Co. Ltd. (see issue of this Supplement for 
March 9, 1934). 


Steam Locomotives for Emergency Service.—With 
the object of reducing the time taken to get up steam in the 
spare steam locomotives held for emergency service, the 
Swedish State Railways are making experiments with 
electric heaters for the boilers. An electric resistance 
boiler is placed near the locomotive, and pipe connections 
are made in order to maintain a constant flow of hot water. 
By this means a pressure of 85 to 110 Ib. per sq. in. anda 
temperature of 150° C. is attained near the firebox com- 
paratively quickly, and the remaining pressure can be 
attained in about another 15 min. by starting up the coal 
fire. The electric boiler used has a nominal output of 
45 kW at 800 to 1,000 volts and has an overload capacity 
of 90 kW. It is fitted with an automatic temperature- 
control system. 


New Rectifier Development.—-For small- and medium- 
drop size applications Oerlikon has developed a simple type 
of rectifier in which forced air cooling isincorporated. The 
cooling air is forced by a fan through a special cooling space 
in such a way that a strong rotary flow is produced. The 
weight and space requirements are appreciably reduced 
compared with those of a water-cooled unit. A 1,000-kW 
rectifier of this Oerlikon Cyclon pattern is installed in 
Zurich for feeding the tramway system, and during the 
Swiss National Exhibition has also supplied d.c. for the 
exhibition laboratory. In this example the control cabinet 
is embodied in the rectifier casing. Similar equipments are 
being made also by Brown Boveri, and about 50 such 
rectifiers have been supplied in two years, up to a maximum 
of 1,600 amp. at 600 volts d.c., 7.e., 960 kW. Including 
the control panel, an installation of this capacity requires 
only 24 sq. ft. of floor space. For special service grid 
control can be applied. 


Italian Electrification Plans.—It is expected that 
by the end of 1942 the Italian State Railways will have 
electrified on the 3,000-volt d.c. system the Domodossola- 
Milan, Luino-Gallarate, Trento-Verona-Bologna, Cervig- 
nano-Venice-Bologna, Ancona-Pescara-Bari-Brindisi-Lecce, 
Battipaglia-Potenza-Taranto-Brindisi, | Messina-Palermo, 
and Messina-Catania-Syracuse lines. The last two routes 
mean the introduction of electric traction into Sicily. 
Secondary lines which are scheduled for conversion in 
future are Voghera-Piacenza, Lucca-Viareggio, Terontola- 
Foligno, Caserto-Cancello-Naples, Pisa~-Lucca-Pistoia, Pisa- 
Empoli-Rifredi, Civitavecchia-Orte, and Cancello-Torre 
Annunziata. The Arona-Domodossola section, now in 
course of conversion, is to be doubled, and the existing 
three-phase line between Bordighera and San Remo also 
is to be given a second track. According to the latest 
information, test runs on the Milan-Chiasso line are just 
beginning, whereas the intention last year was to have this 
line electrified early in 1939. At the beginning of the 
present year the total estimated coal saving by a.c. and 
d.c. electrification on the Italian State Railways amounted 
to about 1,600,000 tons a year, of which 300,000 tons 
were due to the lines converted during 1938. 
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Ignitron Traction Substation 


HE latest type of converting equipment for sub- 
stations, the ignitron, was described (as made by 
B.T.H.) in the issue of this Supplement for 

October 14, 1938. At that time the ignitron had been 
used for traction work only in trolleybus and tramway 
installations, but in August last a 3,000 kW equipment 
was installed in heavy electric traction service on the 
650-volt d.c. system of the New York Central Railroad. 
Of Westinghouse manufacture, this equipment is located 
in a substation at 126th Street, New York city, about five 
miles from the Grand Central terminal, and it is operated 
through supervisory control from the existing substation 
at that terminal. The new substation was erected to meet 
increasing loads and takes 60-cycle 13-2 kV three-phase 
current from the New York Edison Company. Rated at 
3,000 kW 650 volts, the N.Y.C. ignitron has an overload 
capacity of 150 per cent. for two hours and 300 per cent. 
for one minute. Each ignitron unit consists of two groups 
of six tubes each, the tubes being vacuum-tight and 
housing an anode, a cathode, and an ignitor ; cathode and 
anode are essentially the same as in a conventional rectifier, 
but the ignitor is a rod of high resistance, shaped like a 
pencil point, dipping into the mercury pool. Arc-quenching 
equipment is provided to drop all current in about one 
cycle by blocking the ignitors in the event of a short 
circuit or arc back, and this feature relieves the duty on 
the breakers opening the short-circuit currents involved. 
As it was impracticable to instal enough capacity in the 
126th street substation to maintain full voltage under 
any load demand that might occur, a Silverstat regulator 
has been used to operate on the grids of the excitation 
thyratron and limit the load on the ignitron to a pre- 
determined overload value. 


Long-Distance Electric Journeys 


Y the electrification of the 32-mile line between Milan 
and the Swiss-Italian frontier at Chiasso, it has 
become possible to travel by electric traction from 

Basle to Reggio Calabria, in the far south of Italy. There 
is no possibility of through running by motive power, as 
the 207 miles of the Swiss Federal Railways—via Zurich 
and Arth-Goldau—are operated on the 15-kV 16§-cycle 
single-phase system, whereas the 871 miles of the Italian 
State Railways—via Milan-Bologna-Rome—are all on 
the 3,000-volt d.c. system. Although this journey of 
1,078 miles is probably the longest possible with any type 
of through electric service (actually a change of train at 
Naples is still necessary), the electrification of the Milan- 
Chiasso section enables a far longer journey to be made 
by electric traction subject to two or three changes of 
train. As the Reichsbahn Nuremberg-Berlin main line is 
now electrified as far as Saalfeld, it is possible to travel 
from Saalfeld through Nuremberg, Munich, Kufstein, 
Innsbruck, Buchs, Zurich and the Gotthard line to Chiasso, 





a distance of 695 miles on the single-phase system, and 
then straight on over the high-tension d.c. lines of the 
Italian State Railways to Reggio Calabria, a journey 
totalling 1,566 miles. Another journey approaching this 
in length would be from Attnang-Pucheim, in Austria, 
through Salzburg to Wérgl, where the previous route is 
joined, giving a total distance to Reggio Calabria of 1,421 
miles. On October 28, the day the Milan-Chiasso con- 
version was opened, the Rogoredo-Voghera line of the 
Italian State Railways was turned over to d.c. electric 
traction, and provides an alternative all-electric route 
between Switzerland, Rome and the south of Italy which 
has an added interest in that it begins on 3,000-volt d.c. 
(Chiasso-Milan-Voghera), changes to three-phase (Voghera- 
Genoa-Viareggio), and then back again to high-tension 
d.c. for the third section (Viareggio-Rome-Naples-Reggio 
Calabria). Another long electric journey on the Continent 
is in Sweden from Malmé6 through Stockholm to Langsele, 
a distance of 774 miles, all on the single-phase system, 
and accomplished with only one change of carriage, at 
Stockholm. The longest electric journey on the French 
National Railways is from Paris via Bordeaux to Irun, 
512 miles. 


High Speed Electric Trains 


| gee RIC traction has always been recognised as a 
means of attaining very high speed on rails, because 
of the great power it is possible to draw from the 
contact wire or conductor rail for short periods without 
damaging the electrical equipment. Despite ends which 
were little better than square, and the presence of cum- 
brous overhead current collecting gear, the experimental 
motor-coaches on the Marienfelde—Zossen line attained 
130 m.p.h. 36 years ago, and French express electric loco- 
motives with square ends have attained 112°5 m.p.h. when 
hauling trains up to 175 tons in weight. Even the 
Southern Railway multiple-unit trains, the normal work 
of which is the one-hour London to Brighton expresses, 
have reached almost 90 m.p.h. But with the advent of 
streamlining, regular train sets running over ordinary 
main-line track have almost equalled the Marienfelde— 
Zossen speeds, which were attained on special track and 
on a route free from curves. For example, at the end of 
1937 one of the Breda streamlined three-car electric train 
sets on the 3,000-volt d.c. system of the Italian State 
Railways reached a speed of 201 km.p.h. (125 m.p.h.) 
between Rome and Naples. More recently, on July 20 
last, one of the newer trains to the same general design 
attained 203 km.p.h. (126 m.p.h.) in the course of a 
special run between Florence and Milan, some details of 
which are given on the last page of this Supplement. 
The motors drive the wheels through a modification of the 
Bianchi individual axle drive having an intermediate 
wheel between the pinion and the gear wheel on the axle. 
At 126 m.p.h. the approximate speed of the armature 
periphery is 6,150 ft. per min., and of the gear wheel 
periphery 5,250 ft. per min. 
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Express Locomotives and High-Speed Runs on the P.O.-Midi 


The French National Railways have 113 express electric locomotives on the Région 
du Sud-Quest, and overall speeds up to 73 m.p.h. for 360 miles have been maintained 


sie electric stock of the Région du Sud-Ouest of the 
French National Railways now comprises 659 loco- 

motives at work or on order and 151 motor-coaches 

in traffic. Of these totals, 328 locomotives and 109 motor- 
coaches belong to the ex-P.C. section and 331 locomotives 
and 42 motor-coaches to the ex-Midi section. The P.O. 
locomotive stock comprises 79 express locomotives of the 
2-Do-2 type, 217 double-bogie locomotives, 13 double- 
bogie shunting locomotives now operating on the meta- 
dyne system, and 2 hump shunting C-C type locomotives 
in traffic and another 10 on order. (See issue of this 
Supplement for August 18, 1938.) The Midi stud is 
made up of 24 express locomotives of the 2-Do-2 type, 
10 express locomotives of the 2-Co-2 type with vertical 
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miles, in 40 min. pass (at 56 m.p.h.) to stop, the average 
of 92:5 m.p.h. being with a maximum speed of 98 m.p.h. 

On March 20 of this year a special run was made from 
Paris (Austerlitz) to Bordeaux (St. Jean), in which a 
nine-car train weighing 441 tonnes was hauled over the 
580 km. (360 miles) in 4 hr. 54 min. including three momen- 
tary stops at St. Pierre des Corps, and service or signal 
slacks to 56 m.p.h. at Juvisy, 19 m.p.h. at Bretigny, 
56 m.p.h. at Etampes, 34 m.p.h. at Monnerville, 25 
m.p.h. at Les Aubrais, 55 m.p.h. at Blois, 18 m.p.h. at 
Poitiers, 18 m.p.h. at Angouléme, 18 m.p.h. at St. 
Aigulin, and 47 m.p.h. at Coutras and Libourne. The 
train was scheduled to run the journey non-stop in 5 hr. 
The locomotive used was No. E.541, one of a batch of 
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One of the latest batch of Schneider electric locomotives for operation between Paris and Bordeaux 


motors, and 297 double-bogie locomotives. Within the 
last 18 months or so.the P.O.-section stock has been 
increased by 24 double-bogie and 14 express 2-Do-2 loco- 
motives, which were ordered nominally in connection 
with the electrification of the Tours—Bordeaux division. 
No new motor-coaches were ordered for this conversion. 
Actually, 24 new express locomotives have been delivered 
in 1938-39. 

Developed from the two Brown Boveri locomotives 
E.501-502 built in 1925-26, one with and the other without 
regenerative braking, and which had a one-hour rating of 
3,550 h.p. at 40 m.p.h., succeeding batches have had 
one-hour outputs of 3,650 h.p. at 43 m.p.h., 4,045 to 
4,110 h.p. at 45-46 m.p.h., and up to 4,950 h.p. at 
60 m.p.h. with shunted field. The electrical equipment 
of different batches is of Brown Boveri, Alsthom, Oer- 
likon, and Schneider-Westinghouse manufacture. Those 
locomotives intended for operation over the Les Aubrais— 
Vierzon—Brive section, with long 1 in 100 grades, have 
regenerative braking. ; 

Several high-speed test runs have been made with one 
or other of the 2-Do-2 locomotives, and speeds up to 
185 km.p.h. (112-5 m.p.h.) have been attained with a 
trailing load of 177 tonnes (see issue of this Supplement 
for March 31 last). Another record was the haulage 
of a 475-tonne train from Juvisy to Les Aubrais, 61} 


eight with Brown Boveri electrical equipment delivered in 
1938-39. The remaining 16 of the 24 express engines 
delivered during 1938-39 are Nos. E.705-712 built by 
Oerlikon-Batignolles, and Nos. E.713-720 built by 
Schneider. On the test run of March 20, a speed graph of 
which accompanies this article, the top speed was not 
allowed to exceed 150 km.p.h. (93-7 m.p.h.), the normal 
maximum service speed of 120-130 km.p.h. (75-81 m.p.h.) 
being raised over the sections from Guillerval to Cercottes, 
from Chouzy to Vernou-les-Varennes, and from St. Pierre 
des Corps to Lormont. Except at Poitiers and Angouléme 
stations, the down track was cleared 20 min. before the 


‘booked time of the special. This trial was one of a series 


undertaken in order to gain information as to the possi- 
bility of accelerated services, and to check the safety and 
comfort of the stock at sustained high speeds. 

Although the St. Pierre des Corps to Angouléme section 
of the St. Pierre—Bordeaux electrification was opened in 
May, 1938, and the Angouléme—Bordeaux section in 
January, 1939, the official inauguration did not take place 
until May 24, 1939, when a special train carrying members 
of the board of the S.N.C.F., and leading officers, ran 
from Paris (Austerlitz) to Bordeaux in 5 hr. 12 min. 
including a one-minute stop at St. Pierre, and without 
speed exceeding the service limits of 130 km.p.h, (81 
m.p.h.) and 120 km.p.h. (75 m.p.h.). 
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MOTOR-COACH DESIGN IN NORWAY 


A description of the single-phase equip- 
ments and work in suburban service 
and on a mountainous branch line 


OT until 1931 did the Norwegian State Railways put 
into traffic their first motor-coaches; before that date 
all the passenger traffic on the 15-kV 16%-cycle 

single-phase electrified lines was locomotive-hauled, even 
the Oslo—Drammen suburban trains. Eight years ago, 
with the object of improving the working on that line 
and the extension to Kongsberg, two double-bogie motor- 
coaches were introduced, and proved, naturally, so suc- 
cessful compared with the old double-bogie rod-drive loco- 
motives, that two more vehicles for the same line were 
ordered in 1932. These cars have two traction motors, 
each of about 150 h.p. on the one-hour rating. 

While the Voss-Eide line was under construction a 
decision was made, to work it electrically, by motor-coaches 
and trailers, and in 1933 an order for three motor-coaches 
and five trailers was passed, and this stock came into 
operation when the line was opened on April 1, 1935. But 
as the grades are very steep, as much as 1 in 22 uncom- 
pensated, each motor-coach is provided with four traction 
motors with an individual one-hour rating of 116 kW, and 
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Sketch map showing State electrified lines in Norway, except 
the mineral line from Sweden to the Atlantic in the far north 

















620 h.p. motor-coach operating on the suburban services from 
Oslo to Drammen and Ski 


the double-bogie trailers are of a special light weight con- 
struction embodying a large amount of aluminium alloy in 
the framing and in the body panelling. 


Suburban Stock 


The development of the Oslo suburban traffic, both by 
the increase in the number of passengers carried in the 
Drammen direction and by the electrification of the Oslo— 
Ski line, necessitated further additions to the motive 
power, and four more four-motor cars were ordered in 
1935 and another six in 1936-37. Although the Oslo 
suburban coaches are not as light as those on the Voss— 
Eide branch, nevertheless they form an improvement in 
this direction over the four original suburban motor- 
coaches of 1931-32, and the ten latest vehicles weigh 
41-75 tonnes against the 35-5 tonnes of the Voss—Eide 
stock with welded steel bogie frames, welded steel carriage 
framing, and aluminium panelling and details. The Nor- 
wegian Brown Boveri Company supplied the electrical 
equipment for all of these motor-coaches and for 
seven additional motor-coaches ordered for delivery in 
1939 and 1940. 

The suburban motor-coaches seat 68 passengers and 
have a lavatory and a small amount of luggage space. 
The top speed in normal service is 70 km.p.h. (434 
m.p.h.) and two or three trailers are hauled, the outer 
vehicle usually being a driving trailer. The Voss—Eide 
motor-coaches have 80 seats, baggage and postal compart- 
ments, and lavatories. In view of the steep grades, a top 
speed of only 50 km.p.h. (31 m.p.h.) is permitted, and 
hand, vacuum, and electric braking systems are incor- 
porated. Both types of motor-coach have the same 
diameter wheels, viz., 810 mm. (32 in.), but to suit the 
different maximum speeds the gear ratio from motor to 
axle in the suburban stock is 1: 4-27, whereas in the 
Voss—Eide vehicles it is 1: 5-54. 

On each bogie are two nose-suspended series-wound 
self-ventilated traction motors having resilient gear wheels. 
The one-hour rating of each motor is 116 kW at 1,160 
r.p.m., and the continuous rating 95 kW at 1,330 r.p.m. 
The one-hour figures correspond to a motor voltage of 255 
and to a track speed of 42 km.p.h. (26 m.p.h.). The 


two motors on each bogie are permanently coupled in 
series. This aggregate motor power of 620 h.p. per coach 
on the one-hour rating is sufficient to enable the Voss— 
Eide cars to maintain a speed of 32 km.p.h. (20 m.p.h.) 
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up the 1 in 22 uncompensated grades with a total train 
weight of 106 tonnes. In the Oslo suburban services the 
train weight per motor-coach rarely exceeds 120 tonnes. 

Although the electrical equipments of both motor-coach 
types are the same as regards traction motors, there are 
considerable differences otherwise. The Voss—Eide stock, 
like the four Oslo suburban motor-coaches of 1931-32, has 
a.c. electromagnetic contactor control, an a.c. lighting 
installation, separate electric radiators, and electric brak- 
ing equipment. Electric braking is not fitted to any of 
the suburban stock, and the latest vehicles of this type 
have cam-type controllers, d.c. lighting, and electric air- 
heating devices. 

On the Voss—Eide section electric braking is applied 
only to the motor-coaches, and as a relatively moderate 
braking force is required to hold the car and any trailers 
to a steady speed whenfdescending the maximum gradient, 





the adhesion load on three out of the four driving axles is 
enough. Therefore, only three traction motors are used 
tor braking, and these are excited by the fourth. During 
braking this fourth motor is itself excited in closely regu- 
lated steps from the generator of a small braking con- 
ve ter set. For the sake of simplicity, independence from 
the contact wire has not been attempted. As the principal 
purpose of the electric braking system was to hold the 
train to a steady speed when running downhill, it was 
unnecessary to lower the braking speed range to the neigh- 
bourhood of zero, and this has saved complication and a 
high consumption of excitation current. The lowest elec- 
tric braking speed is 20 km.p.h. (124 m.p.h.). There is a 
special drum in each driving position to adjust the 
braking excitation, and this is embodied in the main 
driving controller. 

The transformer on the Voss—Eide coaches is of the 
usual oil-immersed type with cooling pockets, and is sus- 
pended below the car body. It has a continuous rating of 
375 kVA for the traction supply, 25 kVA for auxiliary 
services, and 60 kW for heating. Line current for both 
types of motor-coaches is collected by a single pantograph. 

A multiple-unit nine-notch electromagnetic control is 
fitted. The trains on the Voss—Eide line have continuous 
vacuum brake equipment, and there is an exhauster on 
each power vehicle, driven by a single-phase series-wound 
motor. A second auxiliary motor of the same design 
drives a small compressor providing air for raising the 
pantograph, and actuating the reverser, brake ~hange- 
over switch, whistle, and sand-sprayer. Heating of the 
interior of the coaches is by means of ordinary electric 
radiators connected to a tap on the tapping transformer 
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at a tension of about 1,000 volts. Connected to the same 
tap is the high-voltage winding of a small transformer 
which lowers the voltage to that required for lighting 
at the line periodicity of 16% cycles, viz., 12 volts. 

To attain maximum reliability despite the considerable 
fluctuations in line voltage found in the electrified subur- 
ban areas, a cam type of multiple-unit control was chosen, 
and the number of running notches increased to 10. The 
camshaft of the controller is rotated by mechanism driven 
by an electric motor, and the control is at 32 volts d.c. 
The current for train lighting comes from the same source 
as the control supply, viz., a generator and storage battery 
connected in parallel. The generator is driven from one 
of the car axles through a gear and cardan shaft. For 
the car heating, current up to 30 kW is passed through a 
heating resistance suspended below the floor, and the heat 
is transmitted to a current of air maintained by a fan and 


Left: One of the three 

special 35-ton 620 h.p. 

motor-coaches used on the 

Voss-Eide, or Granvin, 

branch of the Norwegian 
State Railways 


Below: Interior of one 
of the Voss-Eide motor- 
coaches 





blown into the various saloons. The heating load can be 
reduced in a number of steps down to 2:5 kW, but under 
all loads the fan runs continuously and ensures a regular 
and even renewal of air. With the heating entirely cut 
off, the fan acts simply as a force-ventilator, keeping the 
interior of the motor-coach cool in summer. The maxi- 
mum air delivery is 20 cu. m. a minute (700 cu. ft. per 
min.). The Oslo suburban motor-coaches are braked on 
the compressed air system. 
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RECTIFIER INSTALLATIONS IN BELGIUM 


ORE than half of the receipts of the Belgian National 
Light Railways are obtained from the routes which 
are electrified, but which total only about 900 route 

miles out of the whole route length of 2,990 miles. The 
electrification is on the 600-volt d.c. system with over- 
head current collection, and many of the routes are closely 
akin to tramways in their characteristics. 

Glass-bulb rectifier sets are now being used for new 
substations, and among such substations erected within 
the last two years or so are those at Assche and Alost, both 
of which are equipped with Asea rectifiers with Hewittic 
bulbs. The standard bulb size is 213 kW (350 amp. 610 
volts d.c.). Assche substation has one 213-kW set and 
one double-bulb set of 426 kW, whereas Alost has two 
213-kW equipments. The transformers are connected to 
a 10-6-kV network, and the interphase transformer is 
housed in the main tank. For the connection of the 
secondary winding of the transformer to the rectifiers, 
non-reinforced single-strand cable is used. 


Arrangement of Glass-Bulb Equipment 


At each substation the two sets operate in parallel on 
the same three-phase supply. The current and voltage 
characteristics are so adapted that although they may be 
of different sizes the load is distributed in proportion to 
the outputs of the sets. Parallel operation is also possible 
if one bulb of a two-bulb bank is disconnected, although 
in this case a small unbalanced load will arise. At Assche 
substation the transformer for the 426-kW double-bulb set 
has its secondary winding divided into parallel parts. 

The measured efficiency of the double-bulb 426-kW set 
is 94-3 per cent. at } load, 96 per cent. at } load, 95:8 per 
cent. at ? load, 95 per cent. at full load, 93-8 per cent. 
at 2 load, and 91-7 per cent. at ¢ load, including all 
losses of the set. When a bulb is to be disconnected from 
the transformer secondary, and the casing is not live, the 
anode fuses can be screwed out; they are easily accessible 
at the front of the casing, and the anode conductors are 
taken from the transformer directly to the fuses, so that 


INCOMING 3-PHASE 10-6 kW. 
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Diagram of rectifier circuits in Assche substation. 
The transformers have an interphase connection 


the casing is entirely without current when the fuse pro- 
tection is absent. But in the cathode conductor a discon- 
necting switch is inserted, and is located at the bottom 
of the cubicle, at the rear. 

The rectifier plants are arranged for unattended opera- 
tion, and are equipped with time switches for the con- 
nection and disconnection of one of the sets. The 
stand-by set is automatically brought into operation when 
the load on the working set approaches the full value, and 
is disconnected when the load has fallen. The difference 
between the load on connection and disconnection is large 
enough to prevent unnecessary operations. The stand-by 
set is also arranged to take over the working automatically 
in the event of failure of the main set. 

Each substation has two outgoing d.c. lines provided 
with air breakers, which are operated by test circuits con- 
taining a voltage relay which senses the resistance in the 
line and prevents connecting it on a short circuit. The 
substation equipment also includes fault indication and 
signal emission and blocking apparatus, which are 
mounted together with the control apparatus and instru- 
ments in special cubicles with mimic busbar diagrams on 
the front. 


* * * * 


The Belgian National Light Railways (Soc. Nat. des 
Ch. de fer Vicinaux) at the end of 1938 operated electri- 
cally 1,454 route km. out of a system total of 4,808 km. 
Yet the electric services carried 167,601,357 passengers 
during 1938 out of a total of 193,573 carried by all forms 
of traction including road buses. Of the total receipts 
earned by the electric services, 96-8 per cent. came from 
passenger traffic, whereas on the lines operated by steam 
traction and railcars the receipts were evenly divided 
between passenger and freight traffics. The electric rolling 
stock comprises 1,041 motor-coaches, 806 trailers, 27 
motor baggage and goods cars, one electric locomotive 
and nine miscellaneous vehicles. During 1938 a total of 
45 new bogie motor-coaches was delivered. 








Electric Traction in Gold Mines 


Many of the mines on the Rand use electric trolley 
locomotives for surface haulage, and some of them for 
haulage on the main drives also, but trolley locomotives 
with reel and cable are popular, as are battery locomo- 
tives. Battery locomotives are generally used for gather- 
ing service, taking the ore from the working faces to 
tippets at the junction with the main drive, where the 
ore is transferred to larger trucks for haulage to the foot 
of the shaft. Recharging is done at the end of each shift 
in special underground charging stations. General loco- 
motive maintenance is carried out underground, and some- 
times heavy overhauls, too. When the battery is to be 
taken off, the locomotive runs under its own power 
between lifting rails, which are raised by jacks to lift 
the battery off the frame; a wandering lead is then plugged 
into the battery and the locomotive, and then the locomo- 
tive runs slowly out from between the lifting rails under 
its own power, for inspection and overhaul. A large 
number of these locomotives at work on the Rand are 
equipped with Exide-Ironclad batteries, which have given 
very reliable service, even at depths up to 6,000 ft. below 
the surface. Some of the mines have as many as 50 
battery locomotives in service. 











Electric Railway Tracticn 


| 
} 
| 
Supplement to THE RAILWAY GAZETTE, November 10, 1939 131 | 


TRACTION MOTOR GEARS 


A correspondent discusses the materials and the basic principles of design 


| Agger for the highest powers and speeds the great 
majority of eleetric railway vehicles are driven by 
motors of the nose-suspended tramway type. Space 
between the wheels being limited, it is usual for the motor 
torque to be transmitted to the axles through single spur 
gearing, but where space allows twin gears are to be 
preferred in order to eliminate torsional effects, although 
it is not so easy to inspect the commutators and brush 
gear. This is rarely possible on the standard gauge, but 
the slight extra space given by a gauge of 5 ft. enables 
this to be done, as it is in the U.S.S.R. 

The ratio of the gear reduction is determined by the 
maximum speed of the vehicle, the size of the wheel, 
and the motor speed. As far as railway conditions are 
concerned it is often difficult to obtain the required clear- 
ance between the rail and the bottom of the gear case, in 
this country usually a minimum of 6 in. with new tyres. 


Armature and Gear Speeds 


In addition to the rail clearance the peripheral speed 
of the gearing may prove a limiting factor. For economical 
motor design the armature and the gears should both 
reach their safe maximum speeds at about the same time. 
The usually accepted figures are 7,500 ft. per min. for 
the former and, when grease lubrication is employed, 
4,000 ft. per min. for the latter. In large electric loco- 
motives employing individual axle drives forced lubrication 
is adopted and gear rim speeds of over 6,000 ft. per min. 
obtain. 

Consider a multiple-unit electric train with wheels having 
a diameter when new of 3 ft. 6 in. driven by axle-hung 
motors, a maximum speed of 60 m.p.h., and a gear reduc- 
tion of 2-81:1 on 20-in. centres. The pitch circles of 
pinion and wheels are 10-5 in. and 29-5 in., respectively. 
With wheels worn to 3 ft. 4 in. dia. the r.p.m. at 60 m.p.h. 
will be 504 and the motor revs. 1,418. The peripheral 
speed of the gears is 3,900 ft. per min., and that of the 
armature—19-5 in. in diam.—7,250 ft. per min. It is 
not always possible to obtain such good figures as provided 
by this actual example. 


Tooth Capacities 


Railway traction motor gears usually have a diametral 
pitch of 2, but this varies from 2} in the smaller to 1} in 
the larger sizes. The form of tooth employed is the 20° 
involute, which in addition to manufacturing advantages 


is the strongest of the normal profiles and maintains its 
accuracy of rolling contact when the centres are slightly 
displaced. In some instances Maag gears have been used 
with success. By the use of a special profile these gears 
can carry a heavier load than the usual type, and it is 
claimed that peripheral velocities of 10,000 ft. per min. 
are practicable. 

The gears and wheels mentioned above as typical 
examples are fitted to motors which give a tractive effort 
at the wheel rims under normal conditions of 6,500 lb. up 
to5 m.p.h. At the pitch circle of the gears the force is 


6,500 x 21 
~ 14-75 
and the power transmitted at 5 m.p.h. 
9,250 lb. x 310 ft. per min. 
my 33,000 


= 9,250 lb. 





= 87 h.p. 

According to Bostock and Bramley’s formule (as 
published in “ Gears and Gearing ’”’ by Bramley-Moore), a 
pinion having the dimensions given above, and a face 
width of 6 in., is suitable for transmitting 85 h.p. To 
slip the road wheels with a coefficient of friction of 0-33 
between wheel and rail requires a tractive effort at the 
wheel rims of 7,500 lb., the adhesion weight being 11-25 tons. 
The motors are capable of delivering this tractive effort 
so that the maximum transmitted h.p. at 5 m.p.h. becomes 
101. Of course such formule as that used above allow 
an adequate factor of safety. - 


Power Transmission at Speed 


At high speeds the power transmitted is far below the 
value with which the gears are capable of dealing. At 
60 m.p.h. and with new track wheels, the above motor 
gives 665 lb. tractive effort at the wheel rim, which becomes 

21 x 655 x 3,705 

14-75 x 33,000 

Bostock & Bramley’s formule give 440 h.p. as the 
permissible value. 

For purposes of stress calculation the pinion is taken as 
having 1-45 teeth in contact. The pressure per tooth is 
thus = = 6,400 lb. With a diametral pitch of 2 the 
total tooth depth is 1-58 in., the bending stress at the 





= 93-5 h.p. transmitted by the gears. 





MATERIALS UsED For TRACTION MoTOR GEARWHEELS AND PINIONS 











Pinions.—Cut from solid block 
of air-hardened nickel-chrome 
steel having an ultimate strength 
of 100 tons per sq. in. with a 
yield point of 84-85 tons per 
sq. in. 


Analysis— 
Per cent. 
Nickel 4-0 
Chromium .. 1-5 
Carbon 0-4 
Sulphur 0-03* 
Phosphorus 0-03* 
Manganese .. 0-4 
Silicon : i 0-2 
Elongation on 2 in. 10-0f 
Ft.-lb. 
Izod impact value .. 10 
Brinell hardness no. .. 444 
* Max. t Min. 


Gearwheels—Cast in one 
piece of nickel-chrome steel 
having an_ ultimate tensile 


strength of 55-65 tons per sq. 
in., and a yield point of 44-50 
tons per sq. in. 


Analysis— 
Per cent. 
Nickel 3-25 
Chromium .. 0-9 
Carbon 0-35 
Sulphur 0-03* 
Phosphorus 0-03* 
Manganese .. 0-55 
Silicon 0-2 
Elongation in 2 in. 18-0t 
Ft.-lb. 
Izod impact value .. 35 
Brinell hardness no. .. 255-293 


* Max. t Min. 


Gearwheels. — Nickel - chrome 
oil-quenched steel; ultimate 
strength 70 tons per sq. in., 
yield point 55 tons per sq. in. 





Gearwheels. — Nickel - chrome- 


molybdenum steel; ultimate 
strength 58-60 tons per sq. in., 
yield point 46 tons per sq. in. 


Analysis— Analysis— 
Per cent. Per cent. 
Nickel 3-6 Nickel . 3-6 
Chromium .. 0-8 Chromium .. . 0-9 
Carbon 0-13 Molybdenum » ee 
Sulphur 0-04* Carbon : . 0-32 
Phosphorus 0-03* Sulphur . 0-02 
Manganese .. 0-40 Phosphorus . 0-02 
Silicon 0-16 Manganese .. . 0-68 
Elongation in 2 in. 14-0f Elongation in2in. .. 21-0* 
Reduction in area .. 50 Reduction in area . 54.0 
Ft.-lb Ft.-Ib 
Izod impact value .. 35 Izod impact value . 64 
* Max. t Min. * Min. 
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root (taking the load as being applied at the tip) being 
obtained from :— 


aa 
a 
Where S = Maximum bending stress. 
P = Load per in. of face length. 


1 = Depth of tooth. 
h Thickness of tooth at root. 
Referred to the case under consideration the figures 
become 
6,400 p 
6 x —~— Xx 1°58 
S —_—— = 4,125 lb. per sq. in. 
2-46 anes, 
Due to inaccuracies in the teeth from machining condi- 
tions, and to vibrations in the gear system, the pressures 
between the teeth may be much greater than the value 
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cent.—is added to the above steel the brittleness is decreased 
and a higher impact value obtained. This introduction of 
molybdenum has probably been one of the greatest factors 
in improving the materials of gearwheels and pinions as it 
has in materials for other purposes. 


Pinion and Wheel Mounting 


The pinions are keyed to the armature shaft and secured 
by a nut, the bore being tapered at a rate of from 1 in 6 to 
1 in 10. Further, they are boiled just before putting on 
the shaft and have thus the additional security of a small 
amount of shrinkage, while the temperature is not sufficient 
to affect the temper of the steel. In the ordinary way the 
gearwheels are forced on to the axle with an hydraulic 
pressure of 10 to 15 tons per in. of diameter of gearwheel 
seat. Keys are not always fitted, and judging by results 
in service they do not appear to be necessary. The gears 
are cut before being pressed on the axle. There are a number 
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Arrangement and details of flexible gearwheel, which, in the form of twin gears 
is used to transmit the torque of a 580 h.p. motor in the U.S.S.R. locomotives 


calculated from the torque. It was to allow for this addi- 
tional load that the well-known power-transmission 
formulz, such as the Lewis and the Bostock & Bramley, 
were evolved. j 


Pinion and Gearwheel Materials 


For small work, the material of which the gears are made 
is a forged steel containing 1 or 2 per cent. of nickel and 
having an ultimate strength of some 40 tons per sq. in. 
Case-hardening steels with a carbon content up to 0-4 per 
cent. are occasionally used in railway work. These steels 
have a greater wear resistance than alloy steels but are 
lacking in other respects. Even a non-casehardening steel 
having a high carbon content is better, strength for strength, 
than a nickel steel from the wear point of view. 

A material with greatly enhanced strength becomes 
necessary for the more severe conditions of large powers, 
and high-grade alloy steels are extensively used. They 
have a much greater ductility and resistance to shock than 
the plain carbon steels, but have not necessarily a greater 
wear-resisting capacity. Representative specifications are 
given in the attached table. 

If a small amount of molybdenum—say 0-2 to 0-5 per 


of instances of the use of gearwheels forged in two pieces 
and secured to the track-wheel instead of the axle, but the 
advantages of such an arrangement are local, and peculiar 
to the particular lay-out. 

The attached illustration shows a twin-gear arrange- 
ment as used on the Co-Co locomotives of the U.S.S.R. 
The centre of the gearwheel is pressed on to the axle 
with a force of 95 to 125 tons. The gearwheel centre is of 
cast steel and has on its outside rim 22 openings into which 
are inserted the bottom ends of short laminated springs. 
The toothed rim of the gearwheel is made of steel with 
a carbon content of 0-55 to 0-65 per cent. and an 
ultimate tensile strength of 50 to 52 tons per sq. in. It 
is heat-treated to give a Brinell hardness number of 320 to 
360. The rim has 86 teeth and these mesh with the 23 
teeth of the pinions. On the inside of the toothed rim of 
the gearwheel are 22 notches corresponding to those of 
the centre and which carry the outer ends of the laminated 
springs. Each spring unit comprises eight blades with 
spaces between them and which when assembled have a 
thickness of 21 mm. A tractive effort of 8,920 lb. is 
exerted at the treads of 52-in. wheels through a pair of 
these gears on the one-hour rate. 














YUM 


Electric Railway Traction 


Supplement to THE RAILWAY GAZETTE, November 10, 1939 133 


ITALIAN ELECTRIFICATION DATA 


Notes on the equipment of the Rome-Leghorn and Milan—Ancona lines 


io Rome—Leghorn and Milan—Ancona lines, which 
were turned over to 3,000-volt d.c. electric traction 
in November, 1938 (see issue of this Supplement 
for December 9, 1938), brought the electrified route mile- 
age of the Italian State Railways up to 2,953. When 
the Rome—Leghorn line was electrified the continua- 
tion from Leghorn to Viareggio, 25 miles, was changed 
from the old 3,700-volt three-phase current to the new 
standard high-tension d.c. The Rome—Leghorn section, 
including the Fiumcino branch, totals 203 miles, of which 
196 miles are double track. The Milan—Ancona route, 
including the Salsomaggiore branch and the Fidenza— 
Fornovo—Parma triangle, totals 299 ioute miles, of which 
263 miles are double track. 

For the Rome—Leghorn conversion, a_ three-phase 
135 kV e.h.t. network, 328 miles long, has been con- 
structed. The line is fed by nine rectifier substations, 
each containing two steel tank rectifiers with an individual 
continuous capacity of 2,000 kW; the overload rating is 
6,000 kW momentarily, giving a total capacity for the 
line of 36,000 kW continuous, and 108,000 kW for the 
peak load. On the Milan—Ancona line there are 11 sub- 
stations of a similar type taking current from an e.h.t. 
network which has a length of 647 miles. One new recti- 


fier substation has been erected on the Leghorn— 
Viareggio line. The e.h.t. lines which have been erected 
in conjunction with these two railway electrification 
schemes, although intended primarily for railway pur- 
poses, actually link up with the existing railway and 
industrial transmission systems belonging to four private 
companies, and also the new steam-geyser power station 
at Larderello, near Pisa. In the construction of the 975 
miles of the recent e.h.t. extensions, 6,129 pylons, 330,000 
insulators, and about 2,920 miles of conductors have been 
used. The State Railways now possess the most extensive 
e.h.t. system in Italy, aggregating about 4,970 miles, 
much of it at 135 kV. 

For the 21 substations of the two electrification exten- 
ions completed in 1938 there are 44 buildings, 21 of which 
house the rectifiers and converting machinery and 23 the 
ancillary equipment. A further 37 buildings have been 
erected to accommodate the substation staffs and their 
families. At each substation arrangements have been 
made for coupling up one of the mobile converting plants, 
to which are allocated the task of replacing a rectifier in 
case of failure or overhaul. The extensive use of these 
mobile plants enables the fixed equipment to be kept to 
the minimum. 








Notes and News 


An Edison Anniversary.—Fifty years ago, in Septem- 
ber, 1889, Thomas A. Edison introduced his first zinc 
copper-oxide primary cells for commercial purposes. The 
principle had been invented in 1883 by Lelande and 
Chaperon, but it was Edison’s improvements which made 
the cells a practical proposition. 


100 M.P.H. Multiple-Unit Trains.—The receivers of 
the Chicago, North Shore & Milwaukee Railroad are seeking 
permission to buy two four-car air-conditioned multiple- 
unit trains suited to a top speed of 100 m.p.h. Subject 
to federal approval, an order is to be placed with the St. 
Louis Car Company at a price of $299,000. The North 
Shore operates 70 m.p.h. start-to-stop schedules with 
square-ended multiple-unit trains. References to this line 
will be found in the issues of this Supplement for Novem- 
ber 11, 1938. and January 11, 1935. 


Brinig, Line Rolling Stock.—In connection with the 
electrification of the Swiss Federal Railways metre-gauge 
line from Lucerne to Interlaken (which was fully described, 
with a map, in THE RAILway GAZETTE for June 17, 1938), 
an order has been placed with the Swiss Locomotive & 
Machine Works, Winterthur, and Brown, Boveri & Co., 
Baden, for 16 motor-coaches for mixed adhesion and rack 
working. They are to include space for luggage and parcels, 
but no passenger accommodation. The total cost of the 
contract is fr. 3,864,000. 


Italian Openings.—On October 28, the 32-mile line 
from Milan to Chiasso, on the Swiss frontier, was turned 
over to 3,000-volt d.c. electric traction, and also on the 
same day the 38-mile line from Rogoredo junction, south 
of Milan,’/to Voghera, where the three-phase system is 
joined. Yet another electric opening on the same day 


was from Falconara (near Ancona) to Orte, on the Florence- 
Rome main line, a distance of 126} miles. 


Further Swiss Electrification.—The Vevey-Chexbres 
Railway, a standard-gauge line 7-8 km. in length, is to be 
electrified on the 15 kV-single-phase system. It was opened 
in 1904 and connects Vevey with the Lausanne-Berne 
line at Puidoux-Chexbres station ; it is leased and worked 
by the Federal Railways. As both terminals are on 
standard electrified lines, and there is a steep gradient 
throughout with a maximum inclination of 3-8 per cent., 
electrification should be an economical proposition. 

Representations have been made by the local interests 
concerned, for an early conversion of the Neuchatel- 
Pontarlier and Stein-Winterthur lines. These routes carry 
comparatively light traffic, but the former has numerous 
tunnels and a gradient of about 2 per cent. throughout 
most of its length. The sections actually to be electrified 
would be Auvernier-Pontarlier, Stein-Koblenz-Eglisau, and 
Biilach-Winterthur. 

Italian High-Speed Run.—On July 20 last a test run 
with one of the State Railway’s Breda three-car streamlined 
electric trains between Florence and Milan gave some 
remarkable results. The overall distance of 196 miles 
was covered in 115 min. at an average speed of 102} m.p.h., 
the final 136 miles from Bologna (pass at 50 m.p.h.) to 
Milan occupying only 77 min., equivalent to an average of 
1064 m.p.h. More striking still was the fact that the 
heavily-graded Appenine section (the Direttissima), 60 miles 
in length, between Florence and Bologna was completed 
in 38 min., at an average speed of 95 m.p.h. The highest 
speed attained was 203 km.p.h. (126 m.p.h.), but a pass 
to pass average of 175-8 km.p.h. (109-2 m.p.h.) was main- 
tained over the 124 miles from Lavino (north of Bologna) 
to Rogoredo (south of Milan). Sr. Benni, the Minister of 
Communications, and nearly 100 guests travelled on the 
train. 
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TWO NEW DRUMM BATTERY TRAINS 





WO new Drumm battery trains have been built at the 
Inchicore works of the Great Southern Railways, 
and were put into traffic between Dublin (Harcourt 

Street) and Bray just before the end of September. They 
are of the twin-car articulated type with a length of about 
120 ft., and each is propelled by two 500-volt 200-h.p. 
traction motors mounted on the central articulation bogie. 
There is a driving compartment at each end, and multiple- 
unit operation is possible. In general, the electrical 
equipment is the same as that of the two trains which have 
been at work some years, and include regenerative braking 
and electro-pneumatic control. There are two equipment 


compartments, one housing the switchgear and com- 
pressor, and the other the exhauster and the motor- 


generator set for the lighting. The side-slung battery 


One of the new 135-seater twin-car 
articulated 400 h.p. Drumm battery 
trains for the 5 ft. 3 in. gauge 
Great Southern Railways suburban 
line running south from Dublin 


casings are ventilated by means of motor-driven fans. The 
carriage portion is much improved compared with that of 
the earlier stock. The floors are of steel sheets covered 
with granulated cork, and the sides, ends, and roofs are of 
steel plates secured to teak pillars. The colour scheme of 
the first class accommodation is blue, and the saloons 
are finished in sapene mahogany; in the third class saloons 
the colour scheme is brown and the finish is in Rexine. 
All seats (36 first class and 99 third class) have chromium- 
plated tubular frames, and the windows and other fittings 
are also chromium-plated. Since these two new sets went 
into traffic, all the normal passenger trains between 
Harcourt Street and Bray (the ex-Dublin & South Eastern 
Railway’s line) are booked to be operated by battery 
traction. 








LETTER TO THE EDITOR 


Traction Motor Ratings 


Fassett House, 
Great Baddow 
September 28 
To THE EDITOR OF THE ELECTRIC TRACTION SUPPLEMENT 

Srr,—Mr. Gerald F. Smith’s letter in your September 15 
issue raises some interesting points. In general, with 
standard-type locomotives, especially d.c. locomotives, it 
is only possible to utilise either the full one-hour rating 
output, or even the continuous output, during periods of 
acceleration, except perhaps on very severe gradients. 
On the locomotive in question, however, mainly due to 
the fact that it is a single-phase locomotive using variable 
voltage for the motors, both the continuous and the one- 
hour rating can be exceeded with various train weights 
on the particular gradient in question, namely 2-5 per 
cent. Presumably, the motorman would be instructed, 
when ascending this particular gradient with these train 
weights, to use one of the lower voltage transformer tap- 
pings for the traction motors, although one would imagine 
under actual service conditions if the train happened to be 
behind schedule, the motorman would naturally—knowing 
that he had the power available—use a higher motor 
voltage. 

Presumably, the figures quoted in the Electric Traction 
Supplement for July 21, indicate that the locomotive 
would be able to haul these train weights on these grades 
for an indefinite period, this output only being exceeded 
during accelerating periods. This raises the question 
which has been a controversial point for some time past 
now amongst traction engineers, namely, what should be 


the relation between the r.m.s. current used by the loco- 
motive or motor-coach in normal service, and the con- 
tinuous rating current of the traction motors. To many 
people it has appeared quite misleading that a traction 
motor having a continuous rating of say 500 amp. should 
not be allowed to be used on a service where the r.m.s. 
current exceeded say 350 amp., 1.e., giving a ratio of 
65 per cent. between service r.m.s. amp. and the 
continuous amp. 

As is well known, the temperature rise under existing 
standards on the continuous-rating current on the test 
bed is 105° C. and owing to the ratio adopted between 
the service r.m.s. current and the continuous current, the 
temperature rise of the traction motors under service con- 
ditions rarely exceeds 65° C. 

Bearing in mind the improvements that have been made 
during recent years in methods of insulation and other 
manufacturing details, it is time that this ratio should be 
considerably increased. Then there would be no need to 
alter the existing standards for temperature rise of traction 
motors on the test-bed for the continuous and one-hour 
rating currents, i.e., motors for given sizes and speed 
would still have the same nominal ratings, but in general 
for a given service the traction motors would be less. 

Experiments are to be carried out on an important 
transport undertaking to determine how near the service 
r.m.s. current can be to the continuous current of the 
motor. Tests already carried out by the writer on a 
foreign railway indicate that this ratio can be considerably 
increased. On the locomotive in question it is interesting 
to note that at the top speed of 68 m.p.h. it is not possible 
to utilise more than about 60 per cent. of the continuous 
rating output, and this percentage is higher than many 
other locomotives of fairly recent manufacture. ; 


RAILWAY ENGINEER 
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Electrified Systems and Air Raids 


‘HORT of direct hits on generating plants, it is probable 
S that damage done to electrified railway systems by 
air raids will not be as great as most of us have at 
one time or another believed. By providing suitable sup- 
plies of standard materials or unit assemblies, and an 
adequate force of electricians and repair men, restoration 
of service should take no longer than with an ordinary 
steam-worked line, whether the electrification be high- 
tension with overhead current collection or low-voltage fed 
through conductor rails. In densely-trafficked electrified 
areas the signalling system is usually a good deal more 
complicated than the traction distribution, and probably 
it would be signals which would retard the restoration of a 
full service. Destruction of a substation might be a serious 
matter, and although it should not delay the resumption of 
the train service longer than the repair of track and 
current distribution, the speed and service of trains might 
be severely restricted if the sub had to be cut out and its 
section divided between the subs on each side. In cases 
of this nature the mobile substation, as used for some 
years in Italy and Sweden, is of great value. It can easily 
be run to the spot and temporary connections made to the 
source of supply and to the catenary system or conductor 
rail. If a siding is available at the damaged sub normal 
operating conditions might be restored in a few hours, but 
at a number of locations it would be necessary to provide 
a switch and a short length of siding if single-line working 
was to be avoided. The mobile substations in Italy and 
Sweden (see issue of this Supplement for March 5, 1937) 
are special permanent vehicles, but if spare converting 
plant is available there is no reason why it should not be 
erected on well wagons or flat trucks ready for use in 
emergency. 


Grid-Controlled Rectifier in Italy 


HE first section of the Italian State Railways to be 
T electrified was the suburban line from Milan out to 
Varese, which was converted to the 650-volt third 

rail system in 1901. Subsequently it was extended to 
Porto Ceresio, and the current is now supplied from the 
substations at 750 volts. When the line was first electri- 
fied throughout there were five substations, each with two 
1,000-kW rotary converter sets, but some time ago the 
use of rectifiers was begun, with the installation, in space 
which had been reserved for a third rotary set, at Rho 
substation, about 63 miles out of Milan station to the north- 
west. This rectifier is of Brown Boveri's steel-tank type with 
a continuous output of 1,500 kW at 750 volts d.c., and can 
be overloaded to 50 per cent. for two hours and to 200 per 
cent. for 5min. The transformer is designed for three-phase 
42-cycle supply at a tension of 45 kV, and the primary 
winding has nine tappings per phase to compensate for 
primary voltage fluctuations between 41 and 45 kV, and 








With each copy of this issue is presented an index for 
the Electric Ratlway Traction Supplements from 
January 6 to December 8, 1939. 


for giving a range of d.c. voltages at full load between 
600 and 750. Controlled grids for the extinction of back 
fires are fitted, and the extinction is carried out through 
a quick-acting relay which causes the grids to be charged 
negatively when excess currents occur. Provision is also 
made for the d.c. voltage to be regulated by grid control 
on the Brown Boveri impulse system. Positive impulses 
are impressed on different grids, one after the other, and 
these impulses govern the moment at which the arc 
ignites on the different anodes. The d.c. voltage can be 
reduced by retarding the moment of emission of positive 
impulses with respect to the natural-ignition moments of 
the anodes, a result attained mechanically by angular dis- 
placement of the track of the distributor, or electrically 
by angular displacement of the magnetic field of the 
synchronous motor driving the distributor. 

A rheostat with hand-wheel drive is used for the 
voltage regulation, and is inserted in the excitation circuit 
of the synchronous motor. Regulation is effected by arti- 
ficial displacement of the field generated by the star- 
connected excitation winding. The rheostat is built into 
the switchboard, and can be operated while the instru- 
ments are being read. With voltage regulation by means 
of grid control the tappings on the transformer are used to 
attain, from the point of view of power factor, the most 
advantageous voltage ratio to meet the supply voltage and 
according to what d.c. voltage is required. The grid 
control apparatus is housed in an insulated steel frame- 
work located in a separate cubicle. 


New Zealand Electric Locomotives 


r* 1936-37 the New Zealand Government Railways 
decided to acquire ten main-line electric locomotives 

for operation in the North and South Islands, first 
for the Wellington—Paekakariki division, the conversion 
of which to 1,500 volts d.c. was then beginning, and 
secondly to increase the motive power on the existing 
electrified section between Otira and Arthur’s Pass. Early 
in 1938 one complete 2-Do-1 locomotive was delivered by 
the English Electric Co. Ltd., the mechanical portion 
being built by R. & W. Hawthorn, Leslie & Co. Ltd.; this 
unit was described in the Electric Railway Traction Sup- 
plement for February 4, 1938. The electrical equipment 
for the remaining nine locomotives has been made by 
English Electric, but the mechanical portions have been 
manufactured at the Hutt Valley shops of the New Zealand 
Government Railways. The two locomotives built for the 
South Island were completed some time ago, and are 
now being re-erected at the Addington shops, Christchurch, 
South Island. Four of the seven remaining locomotives 
are completed and have made their trial runs, and the 
last three will be finished early in 1940, by which time 
the track doubling and the electrification over the 25 miles 
between Wellington and Paekakariki via Tawa Flats will 
be completed. Classified as ‘‘ ED,’’ these locomotives 
weigh 88 tons, have a one-hour rating of 1,240 h.p., a 
maximum tractive effort of 34,000 Ib., 45-in. wheels, and 
a haulage capacity of 250 tons at 55 m.p.h. or 500 tons at 
45 m.p.h. A trailing load of 500 tons must be started and 
accelerated to 20 m.p.h. up a 1 in 57 grade. 
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SINGLE-PHASE LOCOMOTIVE FOR MOUNTAIN LINE 


a each of the years 1926 and 1931 the Berne-Létsch- 
berg-Simplon Railway put into traffic two 1-Co + Co-1 
main-line locomotives with a one-hour rating of 
4,500 h.p., for operating heavy passenger and freight 
trains between Spiez and Brigue. Each of the 1926 
locomotives has now covered over 1,000,000 km., and in 
view of the general satisfaction given by the class it was 
decided to perpetuate the design when the acquisition of 
new motive power came up for consideration in 1937. 
But by taking advantage of the progress made in the 
design of electrical equipment and electric locomotive 
mechanical portions during the last few years, it was 
found possible to develop a double-armature motor of 
1,000 b.h.p. on the one-hour rating, and thus to increase 
the output compared with the four older locomotives by 
33 per cent. 

The two 6,000 h.p. units ordered from Sécheron and the 
Swiss Locomotive Works in 1937 have been delivered 
during the course of 1939, and one of them was shown at 
the Swiss National Exhibition at Zurich. The use of 
these locomotives has allowed some of the rod-drive 1-E-1 
electric locomotives built in 1913 to be withdrawn from 
everyday service, a result which the railway company 
was particularly anxious to attain in view of the high 
maintenance and repair costs which the original locomotives 
have always shown. 

As the speed of the principal trains over the Létschberg 
route has increased during the past decade, it was felt 
essential that the maximum speed should be raised, and 


Driving wheel diameter .. 1,350 mm. (53 in.) 
Motor gear ratio .. -- 1:5-312 
No. of twin-armature motors 
One-hour rating : 
H.p. at wheelrims ... . 6,000 
Tractive effort at wheel rims 28,500 kg. (62,800 Ib.) 
Corresponding speed 56-5 km.p.h. (35 m.p.h.) 
Continuous rating : 
H.p. at wheelrims ... -« Ooo 
Tractive effort at wheel rims 22,500 kg. (49,600 Ib.) 
Corresponding speed 61-5 km.p.h. (38-2 m.p.h.) 
Max. tractive effort at starting 36,000 kg. (79,300 Ib.) 
Factor of adhesion 3-16 
Weight of mechanical equipment 
(inc. supplies) , 
Weight of electrical equipme nt 
Total working order weight 
Adhesion weight in full working 
order... xs - . 114 tonnes 
90 km.p.h. (56 m.p.h.) 


fo») 


78 tonnes 
64 tonnes 
142 tonnes 


Top speed 


90 km.p.h. (56 m.p.h.) is permitted for the new locomotives 
compared with the 75 km.p.h. (464 m.p.h.) of the older 
models. The speed corresponding to the one-hour rating 
has also been increased, and is now 56-5 km.p.h. (35 m.p.h.). 
In working order the weight is 142 tonnes (140 tons), 
equivalent to 52 lb. per h.p. at the wheel rims on the 
one-hour rating, which is one of the most favourable 
values ever attained with a single unit locomotive operating 
on 15-kV 16%-cycle single-phase current. 

The new locomotives, Nos. 205 and 206 in the B-L-S 
list, extend over a length of 20-26 m. (664 ft.) and have 
a wheelbase of 16-6 m. (544 ft.), of which only 4-1 m. 
(134 ft.) is rigid. The other leading particulars are as 
given in the accompanying table 

Mechanical Equipment 

The mechanical portion of the locomotive comprises a 

single cab structure carried on two bogies, each of which 


has three driving axles and at the outer end a Bissel truck. 
The two bogies, of riveted construction, are connected 


A one-hour rating of 6,000 h.p. at 35 m.p.h., 
equivalent to 1,000 h.p. per axle, is provided 
on a weight of 140 tons in the latest standard- 
gauge locomotives for the Létschberg route 


by an articulation bar located diagonally and a spring 
coupling, which arrangement, it is claimed, gives easier 
riding round the numerous sharp curves. The driving 
wheel bearing springs are equalised down each side of a 
bogie, but the suspension of the Bissel trucks is separate. 
The long cab structure is of steel built up in the form of a 
double-channel girder with the flanges vertical, and allowing 
of a passage way down each side of a central equipment 
room. This body is supported through pivots on the bogies, 
spaced about 9-2 m. (30 ft.3 in.) apart, but roller supports 
are mounted between body and bogies near the inner 
headstocks: The end portions of the body, which carry 
little equipment, are cantilevered out from the pivots, 
but here again roller supports are provided below the inner 
panel of the driver’s cab. One of the main pivots is fixed 
and the other has the usual slight amount of longitudinal 
play. The arrangement and positioning of these pivots 
and roller supports ensures even distribution of weight over 
the driving axles, and eliminates weight transfer due to the 
drawbar reaction. Side control springs and links bearing 
upon the cab structure are fitted on the bogies opposite 
the pivots. The cab structure has blunted, not stream- 
lined, ends compared with the square ends of the 1926 and 
1931 locomotives, and seats are provided for the driver and 
assistant driver. 

All the driving wheels, but not the truck wheels, are 
braked by clasp rigging and two tread blocks with renew- 
able shoes per wheel. In addition to a hand brake in each 
driving position actuating the blocks on the wheels of the 
adjacent bogie, there is a Westinghouse brake with Weibel- 
Kradolfer driver’s brake valves, and one brake cylinder per 
bogie. The pneumatic sanding to the wheel treads can 
be applied to assist either acceleration or braking. An 
electric rheostatic braking system is incorporated and has 
13 braking notches. Standard buffing and draw gear is 
fitted, and a hinged fall plate can be lowered over the 
draw gear to give access to the locomotive from the train. 
Snow scoops are other items of standard equipment. 


Electrical Equipment 


The general arrangement of the electrical equipment is 
substantially the same as on the previous locomotives. 
The pantograph has been improved by the provision of a 
copper-fitted bow of large contact surface. A_ special 
device keeps the rubbing surface of the bow parallel to the 
contact wire and ensures good collection of current, even 
at the highest speeds. By fitting the new collector bows 
to the old locomotives the troubles formerly experienced 
in the Létschberg tunnel, due to the enormous accumula- 
tion of air in front of the locomotive and the formation 
of eddies on its roof, have been eliminated. Up to 30,000 km. 
(18,640 miles) service can be obtained before replacing the 
copper fittings. In other respects, the pantograph remains 
unaltered, and is characterised by great lateral stability 
and small weight. The pneumatic control cylinder and 
the two draw springs are protected against rain, snow and 
hoar frost by a sheet-metal cover. The rest of the gear 
on the roof is the same as on the previous locomotives. 
Two isolating switches, operated from inside the locomotive 
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and connected between the pantographs and the main 
circuit-breaker, permit one or other of the current collectors 
to be isolated at will. The circuit-breaker, of a type which 
has been in satisfactory service for years, is fitted with 
electropneumatic remote control and manually-operated 
trip gear which can be actuated from the two cabs. 

The high-voltage transformer has been modified slightly 
in accordance with the latest improvements in insulating 
materials, but the general arrangement remains unaltered, 
having given complete satisfaction. The transformer is of 
the auto-transformer type with 12 low-voltage tappings 
for supply to the traction motors and auxiliary services. 
The oil is cooled by air flowing through steel tubes expanded 
into the cover and dipping into the upper layer of the oil, 
an arrangement which eliminates the circulation of hot 
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Thirteen braking notches are provided, the motors being 
excited by line current under the control of the same 
contactors as used for running. Current produced by 
the motors operating as generators is absorbed by cast-iron 
resistances mounted above the second bogie in a flue which 
communicates with a fresh-air conduit and contains also 
the shunt-resistances of the auxiliary poles. When the 
reversing switches are put in the braking position, a 
grating is opened to allow cool air to pass from the duct 
into the flue containing the resistances. In order to pass 
from one of the running notches to braking, the contactor 
controller is brought to the neutral position, the reversing 
switch is placed in braking position, and the movement of 
the controller is then continued until the excitation of the 
motors is sufficient to produce the desired braking. By 


1-Co + Co-1 locomotive with top speed of 56 m.p.h. for the haulage of international passenger 
and freight trains over the Berne to Brigue section of the Berner-Alpenbahn Gesellschaft 


oil under pressure and the troubles that may then arise 
with joints, besides maintaining a more nearly uniform 
distribution of heat, particularly in the windings. The 
transformer is of the core type with pancake windings 
distributed on both cores and wedged axially and radially. 


Traction Motors 


The traction motors are compensated series-wound 
machines with shunt-regulated auxiliary poles. Built in 
pairs permanently connected in series, the twin motors 
drive through helical-toothed pinions a hollow shaft which 
in turn drives the wheels through Sécheron individual axle 
drive. The motor frames, formerly of cast steel, are now 
built of steel sheet, cut by flame-torch and assembled by 
arc-welding. There is thus effected an important saving 
of weight, each component being of the dimensions required 
by its service, independent of all other considerations. By 
improvements in ventilation and in the construction of 
commutators and windings, the one-hour rating of a twin- 
motor unit has been increased to 1,000 h.p. 

As in the previous machines, the rheostatic braking is 
capable of braking the whole weight of the locomotive. 


means of a relay, the operating handle of the reversing 
switch is interlocked with the non-recording speedometer 
so that the reversing switch cannot be changed-over in 
either direction if the speed of the locomotive is higher 
than 5 km.p.h. (3-1 m.p.h.), but this does not affect the 
operations when applying the electric brake. 


Control Gear 


One of the most interesting innovations in the first 
1-Co + Co-1 locomotives placed in service by the Létsch- 
berg company was the use of mecano-pneumatic control 
of the traction motors. Twenty-four starting and running 
notches provide the very fine gradation of motor voltage 
required in locomotives of such high maximum tractive 
effort, but the interlocking of the contactors would be 
prohibitively complex with electro-pneumatic control. 
The Ateliers de Sécheron therefore developed a combined 
mechanical and pneumatic system of contactor operation, 
which has since been used extensively with such satisfac- 
tory results that there was no hesitation in applying it to 
the new locomotives. The method combines the advan- 
tages of manual operation, in point of clear arrangement, 











138 Supplement to THE RAILWAY GAZETTE, December 8, 1939 


easy control and freedom from interlocking contacts, with 
the merits of electro-pneumatic control as regards high 
mechanical pressure between contacts, rapid closing and 
opening independent of the speed at which the driver moves 
the controller, small effort required from the driver, small 
travel between consecutive steps of control, and little 
wear on contacts. 

The bank of contactors comprises 24 elements, each 
consisting of a contactor with its compressed-air cylinder 
and pneumatic valve, and a camshaft for the opening and 
closing of the valves. The closing and opening of the 
contacts is by a rolling action, and the chimneys for the 
magnetic blow-out are movable to facilitate examination 
of the contacts. The mechanical interlocking is very 
simple and consists in preventing the rotation of the 
camshaft until the contactor to be tripped reaches the 
open position. The ratio of the gears, transmitting 
movement from the driver’s control wheel to the camshaft, 


One of the two new express electric 
locomotives delivered this year for use 
on the Swiss Létschberg route 





is such that passage from one step of the control to the 
next corresponds to a quarter-turn of the handwheel. Very 
little torque is required to operate the latter, and to avoid 
any possibility of damage by the driver forcing the hand- 
wheel while the camshaft is locked, a friction clutch is 
provided. If excessive force be applied this clutch slips, 
and by its slipping actuates the trip of the main circuit 
breaker. 

It is sometimes necessary to disconnect all the motors 
instantly. This can be done, where electro-pneumatic 
control is employed, by bringing the controller drum 
quickly to the off position. At first sight, the matter is 
less simple where mecano-pneumatic control is used, but 
actually instantaneous interruption of the motor current is 
effected at any position of the controller by pressing a 
button on the driver’s panel. This has the effect of 
slightly displacing the camshaft axially, thus releasing all 
the contactors which are in the closed position. Normally, 
the camshaft is held in position by the piston of a com- 
pressed-air cylinder against the action of a spring. Pressing 
the release button opens an electro-magnetic valve and 
allows air to escape from the camshaft cylinder, whereupon 
the spring displaces the camshaft and instantly releases all 
the contactors. The driver then returns his handwheel 
to off, thus reclosing the electro-magnetic valve; air 
pressure is then re-established in the camshaft cylinder and 
the camshaft is moved back to its working position. There 
are always four contactors closed on the normal running 
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notches, each contactor carrying only one-quarter of the 
total current. 

The reversing switches are arranged in two groups of 
three, one group for each main bogie. Each reversing unit 
acts on one twin motor and has the four positions : forward, 
stop, brake, and reverse. A compressed-air servo-motor 
operates each group of reversing switches. It is a relatively 
simple matter to take any motor out of circuit and to lock 
its reversing switch in the off position. 


Auxiliary Circuits and Miscellaneous 


The auxiliary motors are operated by single-phase, 
16%-cycle a.c. at 220 volts. The ventilation system is 
divided into two equal and symmetrical parts. Above 
each bogie there is a fan driven by two overhung series 
motors, one on each side of its casing, an arrangement 
which makes the motors very accessible and allows the 
fan speed to be nearly doubled by connecting the two 





Each fan supplies 


motors in parallel instead of in series. 
air to a duct which serves the three traction motors through 
leather connectors, and also supplies cool air to one of the 


sets of cooling-tubes in the transformer. The fan on the 
second bogie also supplies air for cooling the braking 
resistances. Compressed air, for the Westinghouse brake 
and the pneumatic operation of various apparatus and the 
current-collecting gear, is supplied by two rotary com- 
pressors, each rated at 1,320 litres (46-6 cu. ft.) per minute. 
These compressors are controlled manually from the driver’s 
cab or automatically by a pressure-regulator. A single- 
phase a.c.-d.c. converter set, in parallel with storage cells, 
supplies d.c. at 36 volts for control circuits. The train- 
heating circuits are supplied with single-phase a.c. at 800 
or 1,000 volts, as the case may be, from two tappings on 
the main transformer. 

The controls have been arranged so that the driver can 
be seated. All the controls are assembled in the controller 
unit, in front of which there are mounted the line volt- 
meter and the ammeters measuring the total primary 
current and the current in each motor. Air-operated 
wipers are fitted to the front windows of the cab, which 
are of non-frosting glass, thus ensuring a clear view of the 
track even in cold or rainy weather; or while snow is 
falling. As the locomotives will normally be driven by 
one man, they are fitted with a dead-man safety device 
and with the Swiss standard Signum automatic train 
control apparatus. 
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HIGH-TENSION 50-CYCLE LOCOMOTIVE 


Shop trials of the U.S.S.R. experimental unit have now been finished 


T the end of last year the Dynamo Works at Moscow 
completed the construction of an experimental 
locomotive for the 50-cycle 20-kV single-phase 

system. Like the German Hédllentalbahn locomotives, it 
comprises single-phase/d.c. apparatus and incorporates a 
mercury-arc rectifier with grid control. The general 
mechanical details of the traction motors are to Soviet 
accepted standards for d.c. electric locomotives, but owing 
to the heavier equipment such as the transformer and 
rectifier, the cab structure has been fabricated on special 
lines. The locomotive is of the Co-Co type and weighs 
132 metric tons; the weight is distributed fairly evenly 
over all the axles. The wheel diameter is 48 in. and the 
output on the one-hr. rating is 2,040 kW at 37 km.p.h. 
(23 m.p.h.), at which speed the tractive effort at the wheel 
rims is 20,000 kg. (44,000 Ib.). 


Main Circuits 


The main equipment comprises two pantographs, a 
single-phase oil switch with electro-pneumatic gear, trans- 
former unit consisting of one main and one auxiliary 
transformer enclosed in the same tank, a 12-anode rectifier 
with smoothing equipment, and six nose-suspended d.c. 
traction motors. Thé traction motors are force-ventilated 
by two motor-blower groups, and the auxiliary equipment 
further includes two motor-driven compressors and a fan- 
cooled radiator in the water-circulating system in the 
rectifier. 

The main power circuit of the locomotive and a simplified 
diagram of the rectifier regulation and protection is shown 
in Fig. 1. Single-phase current at industrial frequency 
is taken from the contact line by two pantographs 1 and 
is supplied to the primary winding of the main transformer 3 
through oil switch 2. From the secondary winding of the 
main transformer the current is led to the rectifier6. Start- 
ing and speed setting are effected by regulating the value of 
the d.c. voltage by grid control at the rectifier anodes. 
The 12 anodes are arranged in two phase-groups with five 
anodes in each, and there is a further group of neutral 
anodes consisting of two separate anodes. Equal distribu- 
tion of the load between the two groups working in parallel 
is carried out by the three anode reactors, 5. Two of 
these reactors have five windings for the phase anodes, 
and one has two windings for the neutral anodes. 


Rectifier Pulsations and Voltage 


Smoothing of the rectifier pulsations is carried out by 
the smoothing choke coil 13 in series with the group of 
traction motors, and also by shunting the traction motor 
field windings by the ohmic resistances 8. The a.c. com- 
ponent of the rectified current flows through these ohmic 
resistances, leaving a steady excitation current in the field 
windings of the traction motors. 

Should any defect occur in working, the traction motors 
can be disconnected individually, and in such cases the 
decrease in power is not in proportion to the number of the 
disconnected motors. It is somewhat less on account of 
the increased pulsations due to the smaller pressure drop 
in the smoothing choke coil. Motor reversal is carried out 
by changing over the field windings. 

Regulation of the value of the rectified voltage, permitting 
smooth operation of the locomotive at any desired speed, is 


performed by rotating the phase regulator 21, situated on 
the driver’s controller. On the blocking voltage uninter- 
ruptedly supplied to the grid of the phase anodes in the 
rectifier from generator 15, there is superimposed an 
alternating component derived from the phase regulator 
and converted to the form of two peaks per cycle by the 
highly saturated transformer 22. The positive peaks 
overcome the negative bias voltage of the grids and fire 
the corresponding phase anodes. 


Grid Control © 


By turning the phase regulator, the phase of the grid 
voltages is changed with regard to the voltage on the phase 
anodes so that, for example, the positive peak or firing 
impulse, which is given at the end of the positive half- 
cycle of anode voltage when the controller is in its neutral 
position, is shifted to the beginning of the half-cycle by 
turning the phase regulator to 180 deg. The duration of 
burning of the group of anodes is increased as firing is 
made to occur earlier. The voltage supplied to the traction 
motors, equal to the mean value of the rectified voltage 
for the half-cycle, can thus be varied from zero to a 
maximum. 

Owing to the power factor of the installation being low 
at low values of the rectified voltage, and in order to 
obtain greater economy on the middle range of speeds, it 
was necessary to adopt a scheme allowing half the voltage 
from the intermediate terminals of the secondary winding 
of the main transformer to be applied to the mercury 
rectifier. 

Thus, on the first step of the connection (from the 
intermediate terminals of the transformer) the voltage 
applied to the traction motors can be varied between 
0 and 750. On changing to the second step, the rectifier 
is fed from the end terminals of the main transformer 
and the firing impulses are applied to the grids at the 
middle of the half-cycles of anode voltage (90 deg. position 
of regulator). The tension applied to the traction motors 
thus remains at 750 volts after the change-over, but by 
further rotation of the phase regulator the voltage can 
now be increased to 1,500. 

Protection against short circuits in the power circuit of 
the locomotive is provided by a special instantaneous 
relay the operating coil of which opposes the flux of the 
hold-on coil. The opening of the relay contacts interrupts 
the circuit from the phase regulator and stops the supply 
of positive-peak firing impulses to the phase anodes of 
the rectifier, thus leaving the anodes blocked by the 
negative grid bias. The traction motors are protected 
against overload by relays connected in the circuit of 
each motor. Operation of these relays breaks the circuit 
of the hold-on coil of the instantaneous relay and results 
in blocking the rectifier as explained above. 


Grid Protection 


The rectifier itself is protected against back firing by 
the grid instantaneous relays, one of which is connected 
to a current transformer in the primary circuit of the 
main transformer. The deionising action of the grids 
increases after the opening of a secondary instantaneous 
relay, the contacts of which short circuit the primary 
winding of the peak transformer and thus interrupt the 
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supply of firing impulses to the grids of the phase anodes. 
After an interval, compared with the instant action of 
grid protection, the oil switch is opened, its trip coil being 
excited from the contacts of the intermediate relay con- 
nected in series with the bottom of the secondary instan- 
taneous grid relay. 

In the event of a short circuit to earth on the primary 
winding of the main transformer, or in the auxiliary 
transformer, the oil switch is opened by the action of an 
overload relay fed from a current transformer in the high 
voltage lead from the pantgraphs. Fig. 2 gives the 
main scheme of the auxiliary connections of the locomotive. 


Auxiliaries 


The auxiliary machines of the locomotive, viz. : 
compressors, fans, pumps and the like, are driven by 
squirrel-cage three-phase induction motors, each with a 
remote-controlled electromagnetic contactor. Three-phase 
supply for these motors is provided by a phase-splitter 
consisting of a synchronous machine with two stator 
windings electrically in quadrature. One of these wind- 
ings, called the motor winding, is supplied at 220 volts 
from the auxiliary transformer and produces an alternating 
magnetic flux, the inverse component of which is neutralised 
by the cage of the rotating rotor. The other stator wind- 
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ing, the generator winding, is connected at one end to the 
mid-terminal of the motor winding, and the rotating 
field induces in it an e.m.f. in quadrature with that in the 
motor winding. The rotor slots of the phase splitter 
contain, besides the squirrel cage, an exciting winding fed 
with direct current at 50 volts. This establishes the 
main magnetic flux in the machine and relieves the “‘ motor 
winding ”’ on the stator from magnetising duty. The use 
of an appropriate number of turns in the generator and 
motor windings on the stator permits a symmetrical 
three-phase supply to be taken from the end terminals of 
the motor winding and the free terminals of the generator 
winding, for the fans and pumps under normal load. 

Regarded as a motor, the phase splitter is a single-phase 
machine with no inherent starting torque, but by connecting 
a choking coil in series with the ‘“ motor winding ’’ and a 
resistance in series with the “‘ generator winding,”’ a starting 
torque is obtained. To shorten the time required for 
starting, the control generator direct-coupled to the phase 
splitter is operated temporarily as a shunt-wound motor 
taking current from the storage battery of the locomotive. 
The various starting operations and the establishment of 
normal working connections are all effected automatically 
under push-button control. 

Besides the auxiliary machines, the auxiliary transformer 


















































































































































50-cycle single-phase electric loco- 
motive 





Fig. 1—Main power circuits of 
U.S.S.R. experimental 20,000-volt 
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Fig. 2—Diagrammatic representation of 














auxiliary circuits of the high-tension in- 
dustrial-frequency single-phase locomotive, 














| the electrical equipment for which has been 
completed in Moscow 

















serves the primary winding of the ignition transformer and 
the mercury pump which is automatically changed over 
to the accumulator when the oi! switch is opened. All 
the instruments necessary to current and voltage control 
in the high-voltage and traction motor circuits are mounted 
in the driver’s cab, together with an electric vacuum gauge 
which measures the vapour pressure in the rectifier 
steel tank. 


Rectifier Cooling 


A closed air-cooled circulating water system is used for 
cooling the rectifier. As shown diagrammatically by Fig. 2, 
water heated in the jacket of the rectifier 6 is delivered by 
centrifugal pumps 1, 2 to a group of radiators 3, whence it 
returns to the rectifier. The radiators are fan-cooled, and 
a thermostatic valve 4, regulated by the temperature of 





water at the jacket outlet, controls the rate of circulation 
as required to maintain the correct temperature in the 
rectifier. 

When the locomotive is coasting or running on light 
load, the thermostatic valve 4 may be nearly or quite 
closed, but water is still circulated via the by-pass pipe 
and therefore continues to be cooled. This arrangement, 
together with the provision of tanks 5 to increase the 
amount of water in the circulating system and thus its 
heat capacity, permits the losses of the rectifier to be 
dissipated with only a small increase in temperature of the 
water above normal when the locomotive is working heavy 
loads on gradients. The mercury pumps of the rectifier 
are cooled by a special water-cooling system with a 
compressor-type refrigerator of 700 cal. hr. (2,780 B.Th.U. 
per hr.) capacity. 














Notes and News 


Brinig Rolling Stock.—Orders for the complete 
electrical equipment for the motor-coaches for the Briinig 
metre-gauge line have now been placed, and are divided 
between Brown Boveri, Oerlikon, and Sécheron. 

Spanish Conversion.—The Spanish Government has 
decided that the railway authorities shall push on with 
the Madrid-Avila and Segovia lines of the Norte, con- 
version of which began before the civil war. It is hoped 
that electrification will be extended to other lines. 

Brazilian Electrification.—The Brazilian Government 
has authorised the Ministry of Communications to proceed 
with the electrification of the 87-mile Sao Paulo-Sdo 
Antonio section of the Sorocabana Railway. According to 
present plans the conversion of the double-track Sao Paulo- 
Sorocabana section to 3,000-volt d.c. must be terminated 
within two years of the signing of the agreement, and the 
remainder of the line within another 12 months. 

Belgian Corrections.—The second route between 
Brussels (Nord) and Antwerp has not been electrified as 
we stated in our issue of October 13. What actually took 
place was that new stations were built on the existing 
electrified lines so that all-stations stopping trains could 
be run with electric traction, as well as the fast and semi- 
fast services operated since the conversion in 1935. Hitherto 
stopping trains have been worked by steam or by railcars 
along the tracks used by the international and goods steam 
trains. A stopping electric train is now run in each direc- 
tion once an hour, and every half hour at peak periods, 
and are sandwiched between semi-fast trains. In con- 
nection with the Midi-Nord connecting line now under 
construction, the existing Brussels-Antwerp electrified line 


has been diverted slightly between Brussels (Nord) and 
Schaerbeek, and the electric trains now use platforms 9, 
10 and 11 in the centre of the Nord station, instead of the 
easternmost three as previously. 





LETTER TO THE EDITOR 


Traction Motor Gears 


Birmingham, 
November 24, 1939 
To THE EDITOR OF THE ELECTRIC TRACTION SUPPLEMENT 


Srr,—In connection with the article on Traction Motor 
Gears published with your issue of November 10, the 
following are some comments. 

If twin gears are used it is essential that they be sprung 
or have a small helix angle with suitable end play. Other- 
wise it is impossible to get reasonably even distribution 
between the two gears. Armature speeds up to 9,000 ft. 
per min. are now used, as against 7,500 ft. given as the 
maximum in the article. The life of a gear depends to a 
large degree on the maximum speeds, because the question 
of lubrication at speed is of great importance. The per- 
missible tooth speed is fixed mainly by (a) accuracy of 
profile; (6) ability to maintain lubrication; (c) finish of 
surface; and (d) considerations of permissible gear wear. 
Is there anything in actual experience to suggest that the 
Maag tooth should permit a higher speed than a standard 
20° involute, As regards pinions, it should be noted that 
the shrink fit carries the load, and the key is therefore 
simply an additional security. The larger gear wheels are 
seldom fitted with keys. TRACTION DESIGNER 
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OVERHEAD CONTACT LINE OR THIRD RAIL? 


Electric Railway Traction 


A meteorological consideration of the problem 
By DONALD L. CHAMPION, F.R.Met.S. 
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Fig. 1. Chart of frost frequency at various heights above 


ground level 


ECENT delays on electrified systems, due to the 
R deposit of ice on live rails, seem to indicate that 
even in the London suburban area the occurrence 
of sharp frosts can cause considerable difficulty in the 
running of trains which take up their power from live rails. 
At Goff’s Oak meteorological station, Hertfordshire, 
during the past three years considerable data have been 
obtained from radiation thermometers exposed at ground 
level and at heights of 5, 10, and 20 ft. from the soil 
for the purpose of an investigation into the frequency 
and intensity of radiation frosts. The instruments used 
‘were standard Meteorological Office pattern minimum ther- 
mometers, freely exposed to radiation so that the intensity 
of the latter might be estimated by subtracting the minima 
obtained from the minimum air temperature as ascertained 
from the standard thermometer in the thermometer screen.* 
Altogether, data for 424 nights are available, and in Fig. 1 
is given a curve showing the frequency of frost (minimum 
32° F. or lower) at all levels between the surface and 20 ft. 
It will be seen that 175 frosts were recorded on the ground 
against only 59 at 20 ft. 

Since the deposit of hoar and rime on conductors 
frequently leads to the complete insulation of the collect- 
ing shoes or pantographs, it follows that by interpolation, 
a conductor wire at 16 ft. might have experienced frosting 
on a possible 67 nights against 175 in the case of a con- 
ductor rail. Intensity of frost, however, also varies con- 
siderably with height, due to the inversions of temperature 
gradient usually associated with the calmer air and clear 
skies of spells of frost in the London area. 

Taking the month of April, 1938, as a typical example, 
it will be seen from Fig. 2 that 22 frosts were recorded 


* Air Ministry, Meteorological Magazine, Vol. 71, page 129 






Fig. 3. Mean deviation of 
radiation minima from air 
temperature minima 
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Fig. 2. Number of frosts experienced 
during the month of April 


at the surface and only 4 at 20 ft., so that, by interpola- 
tion, 7 frosts occurred at 16 ft. Fig. 3 shows the mean 
deviation of radiation minima from air temperature 
minima, and assuming the mean air minimum to have 
been 32° F., there would have been an average of 8-44° 
of frost at the surface and only 0-27° of frost at 20 ft. 
The resultant heavier deposit of ice on conductor rails 
compared with that on a conductor wire at 16 ft. is 
obvious. 

The curve in Fig. 4 shows the conditions on the night 
of April 12/13. This curve is particularly interesting since 
the minimum air temperature was 2° above the freezing 
point, but even so, the surface temperature was lowered 
by radiation to 21° F. and hoar was deposited, whereas 
at 20 ft. the minimum was within 0-1° of the minimum 
air temperature and no hoar would have formed on objects 
exposed above 6 ft. from the soil. 

It should be noted that this meteorological station is on 
a hill, at an elevation of 330 ft., and since railways usually 
follow valleys, the chance of frost on the tracks is higher 
owing to the katabatic drift of air cooled by radiation 
on the slopes, rendering the air in the valleys initially 
cooler. 

Since a conductor rail is probably a far better radiator 
than the natural soil, it follows that there may be a 
greater frequency of frost experienced on rails than on the 
ground, and from the data given above, it would seem 
that there must be a greater frequency of ice deposit on 
conductor rails than on conductor wires 16 ft. above 
ground level. When one considers also the occasional 
heavy snowfalls and comparative rarity of glazed frosts, 
it would seem that in this country the conductor wire is 
far less liable to failure from meteorological conditions 
than is the third rail. 
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WELDED RAILWAY [x22 
Draftgear Member of mild steel, 

entirely fabricated by Electric 

VEHICLE FRAMES | 2sciies 
Chinese National Railways and 


was manufactured by the 
are Birminghan Railway Carriage 


LIGHTER-STRONGER—MORE RIGID sciaaeenieniecdaa 


Investigate the possibilities of Electric ARC 
Welding as applied to your construction 
problems. Murex will be pleased to assist and 
advise you. 


%e ‘THE WELDER’’—a magazine devoted to 
Electric ARC Welding—post free on request. 














MUREX WELDING 


PROCESSES LTD. 


Hertford Road, 
Waltham Cross, Herts. 
Phone: Waltham Cross 1050 









































Railway and other Specialities 
DRAWBAR HEADS 


ELECTRIC RAILWAY CARRIAGE COUPLERS >, 


The Body is made of Hadfield’s 
Best Toughened Cast Steel, and 
Drawbar Tongue, Locking Catch, 
Releasing Handle, and Buffer 
Head Wearing Plates 
of Hadfield’s Patent 











TRADE MARK 
The Supreme Material 
for resisting wear. 


COMPLETE CROSSINGS AND JUNCTIONS, ROLLED RAILS IN *ERA’’ MANGANESE STEEL, 
LOCOMOTIVE STEEL WHEEL CENTRES. 


HADFIELDS L™° sherrieto - ENGLAND 





095 








SAY YOU SAW IT IN “THE RAILWAY GAZETTE” 








XUM 


December 29, 1939 








313 


SAY 


THE 
RAILWAY GAZETTE 


enum 





in Nickel Chrome Molybd 


jin. diamet 


er Twist Drill made 


‘um Premier Steel. 
of regularly used 


sizes 
Drills and 


utters, Reamers, 


these Works. 


ard Milling Cc 
intained at 





Tr Hy 
THE RAI 
LWAY G 
AZETTE ” 






































THE RAILWAY GAZETTE December 29, 1939 





























WESTINGHOUSE BRAKE & SIGN 





A very recent photograph taken in the erection shop in 
the 






Factory at Chippenham, 
showing a number of 
power interlocking frames of various types and in various 
stages of completion, being constructed to orders received 
from Railway Companies in Britain and other parts of 


the world. 
& 


Since this photograph was taken some of the frames 
shown have been dismantled and despatched ; other frames 
are being erected in their place. 


r BRAKES 
ulia) Pty.. Ltd.. Melbourne & Brisbane (for 


4 Romhbh 
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Since 1897 







Brake & Signal Co. Ltd., 
and its predecessors, 
have built in their own shops 
366 power interlocking frames containing 17,239 levers. 


As an indication of the manufacturing facilities now available 
in the factory, during 1938 and 1939, 34 frames will have 
been put in hand, totalling 1881 levers. 


| “aooress’. PEW HILL HOUSE, CHIPPENHAM WILTS. 
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HOLBROO 








ANU 


aes To be miles ahead of the other fellows means that 
you must just have that extra something. 
Shop executives in Britain, Australia, Canada, India, 


South Africa, and elsewhere are getting that extra some- 
thing on the MODEL “B’’? HOLBROOK LATHES. 


3% ACCURACY OF PITCH *% FINGER TIP CONTROL TO FEEDS 
3% PATENT LEAD SCREW THRUST % DISTANCE TRAVELLING DIAL 
3% PATENT BALANCED DRIVE CLUTCH 3% THREADING DIAL 

3% PATENT DRIVE IN HEADSTOCK #% PRECISION QUICK WITHDRAW 


Single Helical Drive by only one gear on main spindle mounted 
on 4 precision Timken Taper Roller Bearings, all gears hardened 
and Tooth Profile ground ve generating, giving a SILK-LIKE FINISH 
ON ALL WORK ; 


That is some of the extra something 





STRATFORD LONDON ENGLAND 
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FABRICATED MACHINES 








We illustrate a Hydraulic Press of our 
latest design with Fabricated Steel Frame. 


We should be glad to be favoured with your enquiries 


for all types of heavy weldings. 


HENRY BERRY & CO. LTD. 


CROYDON WORKS, 
7548 75462, HUNSLET. HU NSLET, “R WETTER. AT EES.” 


LEEDS, 10 
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H.W. WARD € C? L= DALE ROAD, SELLY OAK, BIRMINGHAM, 29 
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f HIGH PRECISION GRINDERS 





AT L.M. & 5S. RLY. ST. ROLLOX WORKS 
Crank-pin Grinding and Quartering Machine 


‘‘ The machine is used for work on the crank-pins of outside cylinder engines only, and 
it has attachments for boring and grinding crank-pin holes. Adapters are provided for 
dealing with crank-pins set at 120° if required. The machine, we are informed, has 
been particularly valuable in correcting the quartering of the crank- and coupling-rod 
pins on the older types of engines, and whilst giving a very greatly improved finish 
over the earlier and less adaptable type which it replaces, also shows a saving in time 
4 of approximately 25 per cent., this being mainly due to the speed at which it can 
be set up.” 
(Reprinted from ‘‘ The Railway Gazette,’’ May 26th, 1939) 








Reproduced by courtesy of 
The L.M.S. Railway Company 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Home Selling Agents: Messrs. Charles Churchill & Co., Ltd. (Birmingham and branches) 
Export Sales Organisation : Messrs. Associated Machine Too! Makers Ltd. (London and branches) 
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Once again—Asquith sets the pace 





L.D.R. RADIAL 
DRILLING 
MACHINES 


With features never before included in a 
radial drill, with its unequalled operating 
pond | A ‘. 5 3 convenience and its prodigious productive 
capacity, this machine carries Asquith 
leadership one more step forward. It is 
being acclaimed by users as the last word 
in radial drilling machine design. 

Capacity: 1}in. from solid in steel and 2in. 


in cast iron. Tapping up to rin. Whit. 
in steel. 





Two sizes: 3ft. 6in. and 4ft. 6in. radius. 
Write for the L.D.R. brochure. ? 












L.D.U. TYPE 
VERTICAL 
DRILLING 
MACHINES 


This model maintains the Asquith traditions for 
general handiness, reliability and high productive 
capacity. There are many distinctive features and 
the machine is worth your immediate investigation. 
Various forms of worktables are available and the 
machine will drill up to 1$in. diameter in steel and 
2in. in cast iron. Tapping can be performed up to 
tin. Whitworth in steel. Brochure R73 on request. 


WILLIAM ASQUITH LTD., HIGHFIELD WORKS, HALIFAX 


Telephone: 61258/9, 61250 Telegrams: Drill, Halifax 
Sole Distributors for the British Isles: 


DRUMMOND (SALES) LTD., KING EDWARD HOUSE, NEW ST., B’HAM., 2 
CETTE cS 


SAY YOU SAW IT IN “THE RAILWAY GAZETTE” 





vim 


YUM 


December 29, 1939 


THE RAILWAY GAZETTE 


EFFICIENT MEDIUM DUTY DOUBLE HEADSTOCK TYPE 


FOR USE 


SOME SPECIAL FEATURES: 


main shaft and reduction gears 
to headstocks which latter 
contain further reductions to 
feceplate :— 


IN RAILWAY AND CONTRACT SHOPS 


| Massively construct:d with deep Spindles of exceptional length, 
box-section bed :— adjusted laterally by hand: 
2 Right hand headstock traverses Two front tool rests can be moved 
bed as required :— to any desired position along bed 
by lever and rack pinion :— 
3 Maximum output without undue 
exertion on part of operator :— Automatic ratchet feeds. Four 
rates of feed, i.e. yin., tin., # in. 
4 Six-change gearbox with drive by and tin. per rev. of spindle. 


Conveniently placed controls, all 
shafts carried in gunmetal bushed 
bearings, efficient lubrication, etc. 


OLDFIELD & SCHOFIELD CO. LTD. 


1) 





CENTRAL IRON WORKS BOOTHTOWN HALIFAX 
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Photograph shows very latest type of 2-80 Metre Gauge 
Locomotive designed and built by us for the Udaipur 
Chitorgarh Railway, India, incorporating wide type of 

firebox above the frames and all the latest features. 
Cylinders 16?” diameter by 22’ stroke. Tractive effort 
at 85% of Boiler Pressure 21,980 Ibs. Weight of 


Engine and Tender in working order 71} tons. 


W.G.BAGNALL 


LIMITED 
CASTLE ENGINE WORKS, STAFFORD. 








TELEPHONE : STAFFORD 321 & 322 


BUILDERS OF ALL TYPES OF STEAM LOCOMOTIVES UP TO 100 TONS, 
DIESEL LOCOMOTIVES UP TO 200 H.P.. ALSO WAGONS, TURNTABLES, 
CONCRETE MIXERS, AND ALL OTHER RAILWAY REQUIREMENTS 


LONDON AGENTS: K. R. PEARSON & SON, 32, VICTORIA ST., S.W.|I 
TELEPHONE : ABBEY 1882 
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-+ all you need is a spanner and a 


SIMMONDS NUT 


Here is the safe lock-nut for plant, rolling stock and track. It 


eliminates the danger of breakdowns due to loose nuts and 
sheared bolts. 


A compact single unit, the Simmonds Nut cannot work loose 
under vibration. 


It is self-locking to the actual threads of the bolt and locks 
independently of any seating surface. Easy to fit or remove—all 
that is needed is a spanner. 


eae RIERRS TO cestap eS eAssinEoeDE . 


The Simmonds Nut can be used again and again. It cuts down 

assembly and maintenance costs and supersedes double nuts, 

castellated nuts and split pins. Write for full particulars 
and sample nuts. 


SIMMONDS AEROCESSORIES L*? 


GREAT WEST ROAD, LONDON. 


ee 
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Brilliant lighting for — 


* Signal Boxes, Booking Offices 
* Waiting Rooms and Sheds 


TILLEY LAMPS 


BURN ORDINARY PARAFFIN (KEROSENE) 








Every requirement for improving the lighting of Country 
Stations and Halts can be met by the up-to-date Tilley 
Paraffin (Kerosene) Vapour Lamps. Dark, dismal Waiting 
Rooms, badly lighted Booking Offices and Waiting Sheds should 
now be a thing of the past. Tilley Lamps give a vastly improved 
illumination over the old fashioned oil wick lamps, and their 
brilliant lighting makes the station more cheerful for the traveller, 
thus helping to promote an increase in traffic. There is also 
a great saving in maintenance and the first outlay is quickly 
recovered. British throughout. 


A full range of the Tilley Portable Lamps for use by Railways 
and Contractors is given in Folders 10 and 10a, which may be had 
free on application, together with Folder 8a showing the Tilley 


K.L.80. Lamps specially designed for lighting Stations and Halts. 
HANGING LAMP for 
BOOKING OFFICES and 

WAITING ROOMS 
Gives a bright light of 300 c.p. 
Fitted with |2in. white enamelled 
Reflector, soas to reduce shadow 
to the minimum. Vitreosil Globe 
softens light and prevents glare. 











S.L.61. 
WALL LANTERN 
for WAITING SHEDS 


Light of 300 c.p. for 10 hours on one 

filling. Wind and Rain proof. Can 
5 be fixed to wall by 
a single screw and 
be stood down for 
filling, etc. 










1.L.37. 
“GENERAL UTILITY” LAMP 
for SIGNAL BOXES and 
STATION OFFICES 


Compact and easily portable Lamp. 
Can be suspended, fixed to the wall 
or used as a standard lamp as 
required, 150 c.p. and will burn 
without attention through the 
longest night. Lamp as well as 
Reflector can be turned to throw 
light in any direction as required, 











THE TILLEY LAMP CO., HENDON, N.W.4, ENGLAND 


Agents for Indian Railways: "Phone: Hendon 8045-6. Agents for South African Railways: 
Roberts, McLean & Co., Ltd., Cables: Tilley, Hendon. The Arban Co., Johannesburg. 
Calcutta, Bombay and Lahore. 
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STEEL, PEECH & TOZER 
TYRES, AXLES & CRANKS 








QUALITY, ENDURANCE & SERVICE 
Crank Axles with over 1,000,000 miles life on renety 


%& meet modern speeds and loads. % longer life. 
| % high reliability. THEUNITED ye specialised forging methods for best 
grain flow. 
The technical book "Railway Materials” is available Nit 
to railway engineers on application to :— 


Ste ]@ L, Pe @ ch & mae @ r Branch of The United Steel Companies Limited 
THE ICKLES,.SHEPFIELD 


Telephones: Sheffield 41011; Rotherham 1090 Telegrams: “Phoenix” Sheffield 
® SP.85 
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“WV" TYPE PASSENGER TANK LOCOMOTIVE 
BUILT FOR THE 
(.S.R.) EAST INDIAN RAILWAY 


The Vulcan Foundry Limited - Newton-le-Willows, Lancs., England 
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FOR 

CARRIAGES 

WAGONS 

ELECTRIC COACHES 


DIESEL 


on RAILCARS 
STEAM 


LOCOMOTIVES 
BREAKDOWN CRANES 


WHEELS — SOLID 
ROLLED STEEL TYPE— 
OR BUILT UP WITH 
ROLLED STEEL TYRES 
AND DISC OR SPOKE 
CENTRES. 


OVER 
60 YEARS’ 
SPECIALISED 
EXPERIENCE 


 -. | aan] 
oon a oa" Pa 
SHEN et 


(il GE D\Ve/ aN 


V DY OCIN LHe 


ROTHER IRON. WORKS, ROTHERHAM : LONDON OFFICE: 8-10, GROSVENOR GARDENS, VICTORIA, S.W.1. 
ASSOCIATED WITH THE UNITED STEEL COMPANIES, LTD. 
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GREAT BRITAIN 

(all Railways) 
IRELAND 
SOUTH AFRICA 
INDIA 

{all principal Railways) 
AUSTRALIA 

(all principal Railways) 
TASMANIA 
NEW ZEALAND 
GOLD COAST 
NIGERIA 
BENGUELLA 
RHODESIA 
MASHONALAND 
KENYA & UGANDA 
SUDAN 
EGYPT 
PALESTINE 
FEDERATED 

MALAY STATES 

CEYLON 
CANADA 
NEWFOUNDLAND 
FRANCE 
SPAIN 
PORTUGAL 
SIAM 
MANILA 
CHINA 
JAPAN 











SOUTH AFRICAN RAILWAYS 
4-8-2 Type, Class 15 F Locomotive 
44 RECENTLY CONSTRUCTED BY THE 


GLASGOW 
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OVER 24,000 LOCOMOTIVES HAVE BEEN 
DELIVERED TO THE PRINCIPAL COUNTRIES OF 
THE WORLD: 


ORTH BRITISH LOCOMOTIVE C°LTD 
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HAVANA 
MEXICO 
ARGENTINE 

(ail principal Railways) 
PARAGUAY 
URUGUAY 
CHIU 
ANTOFAGASTA 
BOLIVIA 
BRAZIL 
PERU 
SWEDEN 
NORWAY 
FINLAND 
DENMARK 
RUSSIA 
GERMANY 
AUSTRIA 
































E 
BRITISH GUIANA 
JAMAICA 
COLOMBIA 
CU! 


COSTA RICA 
VENEZUELA 
WEST INDIES 
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In THE LAND OF THE MIDNIGHT SUN... 


Three powerful but lightly constructed four-cylinder 2-8-4 type locomotives 
built by Thunes Mekaniske Vaerksted, Oslo ie the NORWEGIAN STATE 
RAILWAYS are each equipped with two Nicholson Thermic Syphons. 


These locomotives were introduced last May on the Oslo-Bergen section 
and notable accelerations have resulted. Officials of the state railways are 
enthusiastic over their performance. 


NORWEGIAN LOCOMOTIVES ARE 


FOR BETTER STEAMING LOCOMOTIVES 
SUSTAINED BOILER HORSE-POWER 
AND SAFETY FROM BOILER EXPLOSION 


INCREASED HEATING SURFACE e INCREASED CIRCULATION 
IMPROVED PERFORMANCE e REDUCED MAINTENANCE 
FUEL ECONOMY oe SAFETY IN CASE OF LOW WATER 


18,891 Syphons Have Been Applied to 5,584 Locomotives on 181 Railroads 
LOCOMOTIVE FIREBOX COMPANY 


CHICAGO LONDON MONTREAL NEW YORK 
INTERNATIONAL RAILWAY SUPPLY COMPANY, 30, CHURCH STREET, NEW YORK 
MANUFACTURED IN ENGLAND 


REPRESENIND THE CoLONies:  ’ WHITELEGG & ROGERS LTD. trararcan savant, LONDON, W.C2 
(NS TT I RE NT RO RS ATLL NNN TL 


oP <7 
14070014. 2 
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RAILWAY 





December 29, 1939 


GAZETTE 


2s. INCORPORATING Ps. 


Railway Engineer - TRANSPORT - fe Ruilwan Pews 





1939 OVERSEAS RAILWAYS NUMBER 


CANADIAN NATIONAL RAILWAYS 
By S. J. Hungerford, Chairman and President. 


CANADIAN PACIFIC RAILWAY 
By Sir Edward Beatty, Chairman and President. 


NEW ZEALAND GOVERNMENT RAILWAYS 
By G. H. Mackley, C.M.G., General Manager 


NEW SOUTH WALES GOVERNMENT RAILWAYS 
By Thos. Crouch, Publicity and Advertising Manager 


VICTORIAN GOVERNMENT RAILWAYS 
By L. C. Bromilow, Acting Manager, Betterment and Publicity Board. 


WESTERN AUSTRALIAN GOVERNMENT RAILWAYS 
By C. Raymond, Deputy Secretary for Railways 


SOUTH AUSTRALIAN GOVERNMENT RAILWAYS 
By C. B. Anderson, Commissioner. 


SOUTH AFRICAN RAILWAYS & HARBOURS 
By W. A. J. Day, Acting General Manager. 


| BEIRA & RHODESIA RAILWAYS 
By W. J. K. Skillicorn, General Manager. 


NIGERIAN GOVERNMENT RAILWAY 
By J. H. McEwen, General Manager. 


TANGANYIKA RAILWAYS & PORT SERVICES 
By R. E. Robins, C.M.G., O.B.E., A.M.Inst.T., General Manager 


KENYA & UGANDA RAILWAYS & HARBOURS 
By Brig.-Gen. Sir G. D. Rhodes, C.B.E., D.S.0., General Manager 


GOLD COAST GOVERNMENT RAILWAY 
By F. V. Macdonald, General Manager. 


SUDAN RAILWAYS 
By H. D. Bindley, Acting General Manager. 


EGYPTIAN STATE RAILWAYS 
By K. Fahmy, Assistant General Manager. 








CENTRAL URUGUAY RAILWAY 
By H. H. Grindley, General Manager. 


CENTRAL ARGENTINE RAILWAY 
By D. M. MacRae, General Manager. 


BUENOS AYRES GREAT SOUTHERN AND 
WESTERN RAILWAYS 
By Major O. Lcewenthal, General Manager. 


BUENOS AYRES AND PACIFIC RAILWAY 
By Mervyn F. Ryan, General Manager. 


ENTRE RIOS RAILWAYS 
By R. F. Williams, Acting General Manager. 


CEYLON GOVERNMENT RAILWAY 
By W. G. Hills, Acting General Manager. 


FEDERATED MALAY STATES RAILWAYS 
By L. M. Smart, C.B.E., General Manager. 


GREAT INDIAN PENINSULA RAILWAY 
By Major R. B. Emerson, R.E., General Manager. 


EAST INDIAN RAILWAY 
By R. E. Marriott, General Manager. 


BENGAL-NAGPUR RAILWAY 
By A. Duncan, Agent and General Manager. 


NORTH WESTERN RAILWAY (INDIA) 
Compiled by the North Western Railway Administration. 


H.E.H. THE NIZAM’S STATE RAILWAY 
By Major E. W. Slaughter, General Manager. 


SOUTH INDIAN RAILWAY 
By C. A. Muirhead, Agent and General Manager. 


JAMAICA GOVERNMENT RAILWAY 
By H. R. Fox, General Manager and Chief Engineer. 


ALSO 203 PHOTOGRAPHIC REPRODUCTIONS 


THE RAILWAY GAZETTE, 33, TOTHILL STREET, WESTMINSTER, LONDON, S.W.1 
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EXCLUSIVE FEATURES OF GRESHAM’S DIRECT D.A. Valves are fitted 
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ADMISSION VALVES. 


Minimum number of working parts. 4, Only one Valve per vehi 
Nothing to go wrong. 
Rapidity of action. 

a Das , Graduated, or rapid application, 
Accessibility. 6 release at will of driver. 


7. No alteration to Brake Cylinder. 


LICENSEES: HEATLY & GRESHAM LTD., 40, WOOD ST., WESTMINSTER, S.W.1. 


THE VACUUM BRAKE CO. LTD. 


"Grams : SOLUTION 


po 137, ABBEY HOUSE, WESTMINSTER, S.W.1. SOWEST, LONDON 


GRESHAM. CRAVEN LTD 


CGROSALCLC LANE ] -MANCHES “5 
Phone Mo. : BLAckfriars 6316. MANUFACTURERS. Telegroems : Brake Phone, Manchesto- 








_gerwener 
) 





SIMPLICITY 


CORNER STONE 


ON WHICH THE SUCCESS 

OF THE VACUUM BRAKE 

SYSTEM HAS BEEN 
BUILT. 









BRAKE 
CYLINDER 





ao as as eae Gee a ae 


* on the leading British 
Railways, and have given 
many millions of miles 


ele. of trouble-free service. 


5. Existing pipe connections used. 


and 





London Office: 4, WOOD STREET, WESTMINSTER, LONDON, 6.W.t 





SAY YOU SAW IT IN “THE RAILWAY 


GAZETTE ” 














22 THE RAILWAY GAZETTE December 29, 193° 


The EVERTITE Principle 




















Obviously—resistance to vibration should 
occur at the actual point where vibration- 
impact takes place—the base of the nut. 


The tightening-down of the ‘“ Evertite”’ 
upon its convex base causes a slight 
rising, and therefore decrease in dia- 
meter—of the lower threads—such 
“give” of the metal being made possible by the V-shaped 
annular groove above them. Upon unscrewing, pressure on the 
lower threads is released, enabling return of thread to normal. 
Thus 
‘* Evertite ’’ needs no extra top nut. 


Has no non-metallic packing. 


Is the SAME height as an ordinary standard nut and 
therefore takes standard-size bolts. 


The entire locking mechanism is in the all-metal construction of 
the nut itself. 


THE ORIGINAL ONE-PIECE LOCKNUT 


———| NUTS & BOLTS mar.aston) LTD. 


——- Manufacturers of Nuts and Bolts of every description. 


— Foster Street, Darlaston, Staffs. 





























RAILWAY CARRIAGE AND WAGON CO. LTD. 
JTEEMONE NO. SMETHWICK. i cscnit8iance.” 


One of the latest Electric Motor Coaches recently built for the 
London Passenger Transport Board District Line. 


In addition, a large number of vehicles are under construction at 
Smethwick for the Tube Railways. 
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Hold Fast... 


| Greetings to all our Friends 


New Year 1940 


-¢ PATENTED IN ALL COUNTRIES 


ELASTIC RAIL SPIKE CO. LTD. 


CORY BUILDINGS, FENCHURCH ST., E.C.3 


Telephone: Royal 4111 Cables: ELASPIKE, LONDON Telegrams: Elaspike, Fen, LONDON 
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MONTHLY 
ILLUSTRATED 


™Crown 
Colonist 





ONE 
SHILLING 


In the January, 1940, Number is included the Annual Colonial Survey 
Foreword ‘by the Rt. Hon. MALCOLM MACDONALD, M.P. 


Secretary of State for the Colonies 
“I invite readers to study this Survey with close interest.” 


BRITISH DEPENDENCIES OVERSEAS 


A series of Articles specially contributed by Governors and otber leading authorities describing recent developments and the 


situation in the Colonies, Protectorates, Mandated Territories, etc.. 


Changes in the Economic Life of Kenya. 
More varied production making for increased stability. Settlement schemes 
to proceed. 
By Major C. H. DALE. C.M.G., O.B.E., 
Commissioner, H.M. Eastern African De pendencies Office in London. 
Achievements of Uganda in Peace and War 
Protectorate striving to make utmost contribution to E mpire’s effort in the 
economic sphere. 
By MAX NUROCEK, O.B.E., 
Acting Deputy Chief Secretary for Uganda. 
Optimism Regarding Prospects in Tanganyika. 
Increase in volume and value of many exports. Development Board set up. 
(Specially contributed.) 
Zanzibar’s Campaign to Develop Food Supplies. 
State of preparedness at outbreak of war. Search for new export crops 
continues. 
(From a Correspondent.) 
Industrial Development in Northern Rhodesia. 
Improved transport facilities and increased output from the Copperbelt 
make the Territory prosperous. 
By SIR JOHN MAYBIN, K.C.M.G., 
Governor and Commander-in-Chief of Northern Rhodesia. 


Nyasaland’s Three Staples—and its Population. 
Estate production supplemented by peasant farming: New crops await 
favourable markets. 
By K. L. HALL, C.M.G., 
Acting Governor of Nyasaland. 


Improving Somaliland Stock and Pastures. 
Administration's Vetenvout to maintain essential services, public health, 
justice and 9 a) nt. 

By VINCENT G. GLENDAY, C.M.G., O.B.E., 

Governor and Commander-in-Chief F British Somaliland. 


Aden: the Colony and Protectorate in 1939. 
Steps to improve health, social conditions, educational facilities and public 
services. 
(From a Correspondent.) 


War-time Prospects of Anglo-Egyptian Sudan. 
Resources Board set up to develop country’s economy and promote 
agricultural] policy. 
(From a Correspondent.) 


Year of Continued Progress in Nigeria. 
Improved outlook for staple products and measures for social and economic 
betterment. 
(Specially contributed.) 
Sources of Wealth in Gold Coast Territories. 
Period of normal and encouraging development giving place to a war-time 
concentration of effort. 
By SIR ARNOLD HODSON, K.C.M.G., 
Governor and Commander-in-Chief of the Gold Coast. 


Improved Social Services in Sierra Leone. 
Developments in labour relations, agricultural education, stock breeding, 
health and housing. 
By SIR DOUGLAS JARDINE, K.C.M.G., O.B.E., 
Governor and Commander-in-Chief of Sierra Leone. 


Gambia's Fortunes D dent on Gr 
Excellent quality crop but low prices. Protectorate more self-supporting 
in foodstuffs. 
By SIR THOMAS SOUTHORN, K.C.M.G., K.B.E., 
Governor and Commander-in-Chief of The Gambia. 
Jamaica's Agricultural and Industrial Resources. 
Schemes for increased food production and land settlement and measures to 
better labour conditions. 
(Specially contributed.) 
Trinidad’s 5-Year Development Programme. 
Government intends to proceed with more urgent schemes after reconsidering 
financial aspects. 
(Specially contributed.) 
Barbados during Legislative Tercentenary Year. 
Island dependent on sugar —— sus in public works and social 


serv 
By MAJOR W. H. "PLINN, O.B.E., 
Acting Governor of Barbados. 
Virgin Country Broken in the Bahamas. 
Islands ay visitors go to play, and remain to develop ay Tesources. 
By LT. “COL. N. G. THWAITES, C.B.E., M.V.O., 
Repr tive in London. 


d + 








including the following :— 


Reorganisation in the Windward Islands. 
Road construction, land settlement, housing and agricultural development 
schemes taken in hand. 
(Specially contributed.) 


Social and Economic Structure of Leeward Islands. 
Although immediate prospects are not good, long-range measures promise 
greater strength. 

By SIR GORDON LETHEM, K.C.M.G., 

Governor and Commander-in-Chief of the Leeward Islands. 
Measures for Development in British Guiana. 
Rice-growiug, gold-mining and timber industries likely to be stimulated by 
the war. 

By SIR JOHN WADDINGTON, K.C.M.G., 

Acting Governor of British Guiana. 

Substantial Improvement in British Honduras. 

During the past five years there has been a marked evolution in social and 
economic life. 

By CAPTAIN M. 8S. METZGEN, M.B.E., 

Commissioner for the Stann Creek District. 


Malaya’s Great Contribution in Peace and War. 
Raw materials, financial aid and | trained man-power from country in 
‘key ”’ position. 
By G. E. CATOR, C.M.G., Agent for Malaya in London. 
Message from Sir SHENTON THOMAS, G.C.M.G.,. O.B.E., Governor and 
Commander-in-Chief, Straits Scttl ments, anl High Commissioner for the 
Malay Stat?s. 
Recent Progress in North Borneo Production. 
Expansion in rubber exports, increased food supplies, augmented medical 
services, and new development works. 
(Specially contributed.) 

Sarawak’s Sound Finances and Social Progress. 
Experiment in netive administiation, increased cducational and health 
services and enlarged food resources. 
ly J. B. ARCHER, 

Chief Secretary of Sarawak. 


Economic Readjustments in Hong Kong. 
How a duty to the Empire and a responsibility to the Chinese are being 
discharged by the Colony. 
By SIR GEOFFRY NORTHCOTE, K.C.M.G., 
Governor and Commander-in-Chief of Hong Kong. 
Industrial and Commercial Aims of Ceylon. 
The Island sceks to cevelop its resources and provide fcr its own needs as far 
as possible. 
By E. A. P. WIJEYERATNE, 
Ex-Deputy Speaker, Ceylon State Council. 
Mauritius Becoming a Model Colony. 

Rapid progress in social Icgislaticn and measures to develop local resources. 
By CAPTAIN the HON. SIR BEDE CLIFFORD, K.C.M.G., C.B., M.V.O 
Governor and Commander-in-Chicf of Mauritius. 

More Advantageous Situation in the Seychelles. 
Large land purchase by the Government. Schemes of deve!o; ment now well 


advanced. 
By SIR WALTER BUCHANAN-SMITH, C.M.G., 
Administrator of the Government of Seychelles. 
Position of Palestine as an Exporter. 
Developing con munications, industries and social se1vices: problems of 
citrus. 
(Specially contributed.) 
Sure Basis for Advances in Cyprus. 
in agriculture, industry, education and health 
achievements. 
By WILLIAM D. BATTERSHILL, C.M.G., 
Governor and Commander-in-Chief of Cyprus. 


Repercussions of War on the Life of Malta. 
Although schemes of economic and social improvement must be postponed, 
recent advances will be held. 
SIR CHARLES BONHAM-CARTER, K.C.B., C.M.G., D.S.O., 
Governor and Commander-in-Chief of Malta. 


Conditions in Fiji and the Western Pacific. 
Expansion of pineapple canning and mining industries and development of 
social services. 
By SIR HARRY C. LUKE, K.C.M.G., 
Governor and Commander-in-Chief of Fiji and High Commissioner for the 
Western Pacific. 


Development of Falkland Islands Industries. 
Need to provide employment for 100 workers during greater part of the year. 


Progress bring solid 


By GEN. 
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A. EVERYBODY KNOws, Napoicon I 
endeared himself to his troops by saying 
that ‘ an army marches on its stomach.’ His 
nephew, Napoleon III, had the equall 
popular idea (ask any old soldier !) of trying 


to lighten his army’s equioment. He was 


quick to see the tremendous possibilities of 


aluminium and realised that by reducing 
the weight of his soldiers’ equipment he 
could greatly increase their mobil- 
ity and widen their field of 
operations. So Napoleon III 
financed experiments to obtain 
aluminium cheaply and abun !- 
antly so as not io lay too big a 


burden on France’s National Delt. 
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Unfortunately the plan failed owing to the 
prohibitive cost. At that time, in the 
1860's, a pound of aluminium cost £4 and 
world production totalled exactly two tons ! 
Contrast the position of aluminium today ! 

Total production is well in excess of half 
a million tons a year, and its cost averages 
tenpence a pound. It is, ironically enough, 
still of supreme importance to the armies 
of today by providing precisely 
the strength with lightness that 
Napoleon was quick to appreciate. 
One-third the weight of steel, the 


latest aluminium alloys have the 


strength to meet the exacting demands of 
the Navy, Army and Air Force. By re- 
ducing deadweight, which in turn reduces 
inertia stresses, aluminium is able to 
save power, fuel, and wear and tear on 
machinery and moving parts, which 
in time effect notable production economies 
all round. 

At present we are able to fulfil Government 
contracts and sub-contracts only, but our Advisory 
Service Department continues to operate as a 
source of information on technical questions con- 
cerning the use of aluminium in railway rolling 


stock and other equipment. 


NORTHERN ALUMINIUM GO LTD 


BANBURY, OXFORDSHIRE. /e/ephon: : BANBURY 2244. BIRMINGHAM: MIDDLEMORE RD, HANDSWORTH, 21. Tel-phone : BIRMINGHAM, NORTHERN 3671. 
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MIDLAND WORKS, ARMLEY, LEEDS 


Telephone - -  38005/6 Armley 


Telegrams - - Special, Leeds 


“DECOLITE” FLOORING 


‘“‘DECOLITE” is a fireproof fibrous asbestos composition and has 
been used on all the chief Railways at home and abroad for over 
thirty years. | 
‘*‘DECOLITE” is tough and hard-wearing (not hard and brittle) with 
a non-slip surface, comfortable and easy to the tread, and of high 
tensile strength. | 
It is laid on corrugated steel, aluminium, etc., and also on wooden 
floors—it can easily be polished if required. 


SOUTH SHIELDS 





+ 


m7 sul llth il ll itl ( , 


One of the modernised trains transferred from the North Tyneside routes to the South Shields line. 
All 36 Coaches floored with ** Decolite.” By courtesy of Sir H. Nigel Gresley, C.B.E., and the L.N.E.R. 


London Office 
(TEMPORARILY CLOSED) 


Bush House, W.C.2 


Telegrams : Bestophit (Bush) London Telephone : Temple Bar 7311 
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UNRIVALLED 
EXPERIENCE. 


Wakefield Patent Fountain Type 





Locomotive Axle-Box Lubricator. 





Fitted in cab, under driver’s direct control. 


| 

| One movement of lever opens or shuts all 
feeds simultaneously, providing an easy 

| means of economising in oil consumption. 

| 

} 


Constant oil level maintained in pipe lines. 
Regular rate of feed assured under all 











conditions. ee ee 
| No worsted trimmings used. Patent Fou ntain 
} Oil feed regulated by wire pins. TYPE 

Means provided for flushing. Locomotive Axle 7 Box 


Suitable for all engine bearings, both 
locomotive and stationary. 





LUBRICATOR 


| C. C. WAKEFIELD & CO., LTD., WAKEFIELD HOUSE, 30-32, cHEAPSIDE, LONDON, E.c.2. 
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CARRYING ON 


The War-time Control of the British Railways is now vested in the 
Railway Executive Committee. 

This Committee is anxious to provide the public with the fullest 
and most efficient service, for both passengers and freight, which 
lies within its power. The task of meeting the War-time transport 
needs of the nation is a tremendous one and there are many 
urgent calls which must, in the national interest, be met. 

The Railway Executive Committee has a triple responsibility ; the 
movement of war traffics, the distribution of essential food and other 
supplies, and the continuance of transport for the civil population. 


The whole efforts of the Railways will be devoted to the successful 


fulfilment of these tasks. 


Issued by 
THE RAILWAY EXECUTIVE COMMITTEE 
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Day in- day out..... Night in- night out 


BRITISH RAILWAYS operate 20,000 
British builf LOCOMOTIVES in the 
service of NATION and PUBLIC! 


| BRITISH RAILWAYS ARE CARRYING ON 
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The rapid and efficient DISTRIBUTION 
of the NATION'S ESSENTIAL SUPPLIES 
depends upon the smooth running 
of 1,250,000 FREIGHT VEHICLES worked 
by BRITISH RAILWAYS 


BRITISH RAILWAYS ARE CARRYING ON 
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More comfort for Travellers ! 


| 150 Long Distance Express Trains on 
! the BRITISH RAILWAYS are again 
equipped with RESTAURANT CARS 


BRITISH RAILWAYS ARE CARRYING ON 
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WRITE FOR CATALOGUE No. O.1 


DESCRIPTION FOR 


NG 
CKING & JOINTI 

A COMPLETE PA 

ORGANISATION is AT YOUR DISPOSAL | 


ND 
“LION” WORKS, WOKING, SURREY, ENGLANY® 





“ gy = —— ie ¢ Fae," : : = 
B 0 0 T H “JOSEPH BOOTH & BROS 


Proprietors : 
* CLYDE ORANE & BOOTH LTD. 
“ 0 D L f Y srarglaphone:: ENGINEERS & CRANE MAKERS = ha 
71168 (2 lines) RODLEY, LEEDS. “CRANES, RODLEY ” 





fue 


FOR CRANES ETC. FOR ALL PURPOSES (92 


@® Bc 
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PACKING 


FOR LOCOMOTIVES 
THE UNITED STATES METALLIC PACKING 
is the most widely used of any Automatic, Self- 
Adjusting Metallic Packing in the World. 


AIR-COOLED PACKINGS 
FOR SUPERHEATED STEAM. 





poe 


cme 


SIMPLEST. 


IT COMBINES 
ALL THE 
ESSENTIALS. 





| 
7 IT IS THE 
| 
| 





THE UNITED STATES METALLIC PACKING 


CO., LTD. 
SoHO WORKS, BRADFORD,  =ENGLAND. 


London Office :—Coronation House, 4, Lloyds Avenue, E.C.3. 











[tlustration 
is the essence of argument, 
and may carry conviction when 


other means fail. The way | 


to success is paved mith good 
BLOCKS 


ST. MARTINS 
ENG RAVING 




















Co., LIMITED 
45, ST. MARTIN’S LANE, 
Telephone Ne? LONDON 
3357 W.C.2 
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WHAT'S . 
YouR = 
GAME? = 






@ What’s your game? — shooting, fishing, photography, zoology, or 
perhaps just sight-seeing? Whatever it is, you’ve certainly never 
experienced it at its best unless you’ve experienced it in East Africa. 
It’s not only the plentitude of game and native life or the grandeur of the 
landscapes; the temperature and climate are equally attractive. Every 
aspect of African life can be enjoyed in cool comfort all the year round. 
Remember, too, winter in England is summer in East Africa. In addition, 


modern transport systems, railways, lake and river steamers and road 


services make travelling an enjoyable part of a stay in East Africa. 


you’D ENJOY IT IN 


fi 


f RAILWAYS OF 


\ EAST AFRICA / 


For full information and advice write to the. London Representative, East 
African Railways and Harbours, 103, Grand Buildings, Trafalgar Square, 
Iondon, W.C.>. 
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Two-Car Unit B f 

: y courtesy oO} 
for LNER = . : Sir H. Nigel Gresley, 
North Tyneside — C.B.E., D.Sc., and LNER 


et ALL SIDE SLIDING DOORS ai 
SEAT PEDESTALS, AND NET ROD BRACKETS | 


FOR THE NEW STOCK 
BUILT BY 
Metropolitan-Cammell Carriage & Wagon Co. Ltd. 


FOR THE 


| 
L.N.E.R. NORTH TYNESIDE ELECTRIFICATION | 
| 


EEE 


WERE MANUFACTURED BY 


" 


Telephone: 





Alpax Works, Willesden 3460-1-2. 
St. Leonards Road, 
Willesden Junction, Telegrams : 
London, N.W.10. ul M |TE D Lytalloys, Phone, London. 


























4 ' P ; | 
We specialize in Aluminium Alloy, Louvres, Sliding Lights, Window Frames, Mouldings, Electric Junction Boxes, Seat Ends, 
Frames and Pedestals, Interior and Exterior Fittings, Traction Motor Gear Cases, Steam and Vacuum Hose Couplings. 





| 


IN STOCK | 





AUTOMATICS 


| 
CLEVELAND fin., jin. Model ‘B’ | 
(As Purchased) 
NEW BRITAIN 23in. 6-SPINDLE BAR 
(As Purchased) 


GEAR-CUTTING MACHINES. 


CINCINNATI AUTOMATIC SPUR GEAR. 
Capacity: 26in. dia. by 10in. face by 5 D.P. 
in steel (As Purchased) 

FELLOWS GEAR SHAPER. Capacity: 7in. 
dia. by I4in. face by 6 D.P. (As Purchased) 

GLEASON BEVEL GEAR GENERATORS. 
Ilin. and 18in. (As Purchased) 

FELLOWS GEAR BURNISHING 
MACHINE. 8in. by 2in. by 4 D.P. 

(As Purchased) 


THREADING MACHINES 


GLEASON GEAR 


GENERATOR 
LANDIS lin., I}in., 2in. and 2}in. BOLT 
OR PIPE AND NIPPLE (New) 
LANDIS 2in. PIPE (New) 


SEND FOR OUR LIST OF NEW, USED PELTZER AND EHLER THREAD ROLLING 
AND RE-CONDITIONED MACHINES MACHINE. Capacity: fin. (New) 


AVAILABLE FOR IMMEDIATE DELIVERY 
SUBJECT TO PRIOR SALE. 


ALFRED HERBERT LID. COVENTRY 
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Photographs by 
courtesy of the 
London, Midland & 
Scottish Railway. 


HIGHLY EFFICIENT. 
EASILY APPLIED. 
CLEAN. DURABLE. 
ODOURLESS. 


UNAFFECTED BY 
VIBRATION. 


NON-INFLAMMABLE. 
NEGLIGIBLE 
WEIGHT. 








Manufactured in England 
from. British materials. 


ALFOL INSULATION LTD. 


WINDSOR HOUSE VICTORIA STREET. LONDON. § 


Tckgrams Alfolroto, London 


HOT WATER SUPPLY 
in LAVATORIES 


Installation of this apparatus ensures a constant supply 
of water to the wash bowl, heated by a branch from the 
steam heating train pipe to a comfortable temperature. 


No boiling and consequently no evaporation takes place, 
because the steam is supplied through one of our patent 
thermostatic control valves. 


The approval of passengers is assured at low cost both 
in installation and maintenance. 





/~ WOT WATER suPeLY” 
TO WASH Bow, 


une Te lice 



















We shall be pleased 
to send our catalogue 
of all rolling stock 
equipment on request. 
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REPETITION 
STEEL 

CASTINGS 
FOR 

RAILWAYS 





WOLSINGHAM 


STEEL COMPANY LIMITED 


WOLSINGHAM 


co. DURHAM 








MECHANISATION 
of 


TOTON DOWN 
MARSHALLING 
YARD, L.M.S.R. 


Introduction of railbrakes, power- 
operated points, and other modern 


equipment. 


The article in the August 18 issue of “ The 
Railway Gazette” has now been reprinted in 


pamphlet form. 


12 Diagrams. 30 Photographs. 


PRICE Is. 


THE RAILWAY GAZETTE 
33, Tothill Street, Westminster, S.W.1 
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THE EVOLUTION OF RAILWAYS 


. . Mr Lee traces the germ of railways back to 
Babylonian times. Failing serious research, the railway- 
man and the railway amateur have been prolific in 
repeating plausible theories, many of which have now 
been disposed of by Mr. Lee’s authoritative work, 
which, it is not too much to claim, will before long be 
recognised as a railway classic... ” 


72 pp. Dy. 8vo. Full Cloth. Copiously illustrated. 
PRICE 2s. 6d. 
THE RAILWAY GAZETTE 


T 
33, TOTHILL STREET, LONDON,  S.W.1 














SIEBE, GORMAN & Co., Ltd. 
DIVING APPARATUS, 
SMOKE HELMETS, 
MEDICAL OXYGEN 
APPARATUS, 
AIR COMPRESSORS 


“NEPTUNE” WORKS, LONDON, 8.E. 


























RAILWAY TICKET PRINTING MACHINERY 






more COUNTING MACHINES 
tO PPATCHITT BROS. LID. 


ENGINEERS, 
CARLISLE. 
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TYRE LIP ROLL 
POWER 25 TONS 


FIELDING & PLATT LTD. 
GLOUCESTER 


Be The Advantages of White Metal 
ia; Fittings for Railway Carriages. 
Has the Appearance of Silver 
Requires no Surface Finish 
Wears White in Colour 
right through. 


JOHN LEVICK L*P 
int stad ae BIRMINGHAM 
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Clifton & Baird, Ltd. 


H 
Hadfields, Ltd. 
Hancock & Co. (E ngineers), 
Ltd. 


& Wagon Co., Ltd. 
Mint, The 

Ltd. ie 
Mitchell, D., “& Co. , Ltd. 3 
Monarch Controller Co., Ltd. 


Birr vingham, 


(Rodley), Lee. . 
Smith, W. Gilmour, & Co., 
Ltd. ee 


South African Railways 
Southern Railway . 


Wota, Ltd. .. 


bi 
Young Windows .. 





* Where no number is shown against the 


Advertiser's name the advertisement appears in previous 


or 


subsequent issues. 
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PROVIDENT MUTUAL 
LIFE ASSURANCE ASSOCIATION 


FOUNDED 1840 
The Pioneer of Staff Life Assurance 


Funds exceed . . £11,000,000 


The ‘*P.M.’’ is a purely mutual and co-operative Association, the business being conducted solely for the 


benefit of the Policy Holders. 
An outstanding feature of the Office is its System of Staff Assurance. More than 230,000 Railway and other 
Transport Companies’ Employees, with the co-operation of their Employers, are to-day enjoying the 


advantages afforded. Apply for Particulars to: 
THE MANAGER & ACTUARY, 25-31, Moorgate, London, E.C.2, 
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for every purpose for 
which fans can be 
profitably employed 
on railroads or in 
railway workshops. 


e.g», VENTILATION, BOILER 
ogni: = Ma ile ge 
KEITH BLACKMAN LTD. EXHAUST, WARMING, etc. 


Head Office and London Works : 
MILL MEAD ROAD, TOTTENHAM, LONDON, N.!7. 


Yolasran » * Rattles, Panam unaden.” We invite your enquiries. 







ALSO AUXILIARY PLANT SUCH AS AIR HEATERS, FILTERS, WASHERS; DUCTWORK; HOODS; DUST SETTLERS, ETC. 


y AILWAT MAIERIAL 


























SSC for home and owretad 


SWITCHES and CROSSINGS of all types. 
PRESSED STEEL SLEEPERS for key or clip fastenings. 


RAIL FASTENINGS. Fishbolts, Fishplates, Bearing Plates, 
Taper keys and Clips, Dog Spikes, Plain and Taper Spikes. 


REPETITION IRON CASTINGS. Railway Chairs, Pole Bases, 
Rain Water and Soil Pipes, Gutters, Cisterns. 


MUNICIPAL ROAD and STREET CASTINGS. 
SEGMENT PLATES for TUNNELS and SEWERS. 


THE ANDERSTON FOUNDRY 


COMPANY. LIMITED 
PORT CLARENCE, MIDDLESBRO’ 


PHONE: MIDDLESBRO’ 57255 GRAMS: AFCO MIDDLESBRO’ 


LONDON OFFICE: 3, VICTORIA STREET, S.W.| 
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QUICKLY DETACHABLE 
PLUG IN 


RELAYS 








They are made in two standard 
sizes : 

I. Type BI having a maximum of 9 
independent neutral contacts. 


2. Type B2 having a maximum of 18 


independent neutral contacts or 8 DEVELOPED BY THE GRS 
dependent polar with 6 independent TO REDUCE THE RELAY 
nougre: Contacts. SPACE REQUIRED, AND TO 
The type B2 is also made as an AC MAKE INTERCHANGE FOR 
vane relay 2 or 3 position for track or 

line use having | independent front INSPECTION OR SERVICING 
and back contact. SIMPLE AND SPEEDY 

_ (GENERAL RAILWAY SIGNAL (OMPANY [TD. | 


“mi ‘a 
, Temporary Address : : 


“HILLCREST,” FRITH HILL, GREAT MISSENDEN, BUCKS. 


WORKS: METROPOLITAN-VICKERS ELECTRICAL CO. LTD. TRAFFORD PARK, MANCHESTER 








BOMBAY - CALCUTTA * WELLINGTON - RIO DE JANEIRO - SAO PAULO - SYDNEY - BUENOS AIRES - CAPETOWN * JOHANNESBURG 








by Transport (1910) Limitep, Proprie 
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